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TRITIUM 
CARBON - 14 


and Other Beta Emitting lsotopes 


Tri-Carb Liquid Scintillation Spectrometer provides a simple, convenient method 
for precise counting of beta samples in solution with liquid phosphors. 


These features tell why: 


@ Isotopes with such low beta energies as Tritium and Carbon-14 are effi- 
ciently counted—either individually or in mixtures. Other isotopes such as 
Sulphur-35, Calcium-45, etc., can also be readily counted. 


@ Sample preparation is in many cases much simpler and faster than with 
either solid or gas phase counting. Even aqueous samples can be counted. 


@ Rapid counting of large numbers of low level beta samples is made pos- 
sible by the convenient design and inherent sensitivity of the Tri-Carb 
Spectrometer. 


Tri-Carb Spectrometers are currently in routine use in research and clinical labora- 
tories in universities, government installations and industrial organizations. They are 
in regular production and are available for prompt delivery. 


This relatively new method of counting beta 
samples in solution with liquid phosphors is de- 
scribed in detail in the latest Tri-Carb Bulletin. 
History, basic principles, sample preparation 
and typical applications are all covered. Request 
your copy now. 


[Plackard] Instrument Company 
P.O. Box 428 Dept.A La Grange, Ill. 
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skeleton announcement . 


Just in time for use this Fall 


A functional anatomy text with 
20 years of solid and 
enthusiastic acceptance behind it 


New (4th) Edition 
Marshall & Lazier’s 


INTRODUCTION TO 
HUMAN ANATOMY 


Ready tn August . 


W. B. SAUNDERS COMPANY 
West Washington Square, Philadelphia 5 
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§6for those who use... 
for those who will use. ve 


the BECKMAN DU 


The New Beckman Spectral Energy essen Aitochment 


NEw JERSEY 
tlineberh 4.1330 


Beckman DU users—and the non-users who'll 
soon be joining their ranks—can now economically 
adapt any Model DU Quartz Spectrophotometer to 
continuous energy recording over the full 200 mmu 
range with the new Beckman Spectral Energy Re- 
cording Attachment. 

Not only does this attachment bring spectral en- 
ergy recording well within the budget of the small 
laboratory, it also opens many new fields of investi- 
gation to the Model DU—kinetic studies, flame 
spectra, augmented qualitative and quantitative 
analysis of unknowns, ete. 

The attachment possesses an automatic wave 
length drive which scans the complete range in 5, 15, 
50, 150, or 500 minutes. The operator may also 
choose manual scanning with the flip of a switch. 

For those laboratories requiring only simple en- 
ergy recording without wave length drive, a record- 
ing adapter can be used to provide the electronic 
coupling between the DU Spectrophotometer and 
Recorder. 

Both of these attachments can be used with any 
potentiometric millivolt recorder. 

For detailed information about the new Beckman 
Spectral Energy Recording Attachment, call, wire 
or write E. Machlett & Son. 


E. MACHLETT & SON 


COMPLETE SERVICE "FOR THE LABORAT" 


APPARATUS INSTRUMENTS + CHEMICALS GLASS BLOWING 
220 EAST STREET NEW YORK 10, N. Y. N.Y. 


Keep your copies of 
SCIENCE always avail- 
able for quick, easy 
reference with this 
all-purpose 


BINDER 


@ It's PRACTICAL—simply snap the 
magazine in with a strong flat wire, 
without cutting, punching, or muti- 
lating. Snap it out just as easily .. . 
all in a matter of seconds. It opens 
FLAT—+for easy reference and read- 
ability. Holds 26 issues. 


@ Its ATTRACTIVE—in beautiful ma- 
roon buckram, stamped in gold leaf. 
A fine addition to your library. 


@ Its DURABLE—sturdily constructed 
to withstand much use—ideal for 
classroom, laboratory, and library. 


@ It's PERSONAL—your name stamped 
on the cover for only 75¢ in addition 
to the regular price of $3.00—the 
year of issue will be included for 
50¢ extra. 


$3.00 


Personal! check or 
money order, please 


ORDER YOURS NOW! 


Science 
1515 Massachusetts Ave., N.W. 
Washington 5, D.C. 
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'* Maximum illumination of the image through 
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aR of ifications 


&. LEITZ, INC., Dept. SC-7 
468 Fourth Avenue, New York 16, N. Y. 


Please send me your brochure on the Leitz 
MICROPROJECTOR. 


Leirz, in FOURTH AVENUE, NEW YORK 16, N. 
Distributors of the world-famous Products of Ernst Leitz, Wetzlar, Germany 
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FOR 
INVESTIGATIONAL 


Typical Amino Acids 


GAMMA AMINO BUTYRIC ACID 
ASPARAGINE, D, DL, L 
CANAVANINE SULPHATE 

DL CITRULLINE 

DL _DIHYDROXYPHENYLALANINE 
GLUTAMINE 

HOMOCYSTEINE 

HYDROXY-L- 
METHIONINE, D, DL, L 
METHIONINE, SULFONE, SULFOXIDE 
PHENYLALANINE, D, DL, L 


AMINO ACIDS SERINE, D, DL, L 

THREONINE, D, DL, L 
A complete selection of more than TRYPTOPHANE, D, DL, L 
100 Amino Acids. VASES, 
Pre-tested for rigid specification WRITE FOR 
adherence to assure highest pos-_. NEW CATALOG 
sible purity for exacting require- (May 1955) 


ments of Biochemical Research. 


OVER 1500 ITEMS 


21010 MILES AVENUE + CLEVELAND 28, OHIO ~ 


KLETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 
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Preparation of Graphs for Science 


Not more than three or four curves ordinarily should be shown on the 
same graph, although more may be included in the case of a family of 
well-separated curves. Use a solid line for an especially important curve 
and dashed, dotted, or lighter solid lines for the other curves. No curve or 
coordinate ruling of the graph should run through any lettering or outlined 
circles, triangles, and so forth, that are used to indicate plotted points. 

Coordinate rulings should be limited in number to those needed to guide 
the eye in making a reading to the desired degree of approximation. 
Short scale markers, or “ticks,” may be inserted between rulings if this is 
desirable. The rulings should be light enough not to distract attention from 
the curves that are being presented. 

Lettering should be placed so that it can be read easily from the bottom 
and from the right-hand side of the graph; that is, the lettering should face 
either the bottom or the right-hand side of the drawing. 

A graph should be free of all lines and lettering that are not essential for 
clear understanding. As far as is practicable, explanatory comments, sup- 
plementary data, or formulas should be placed in the figure legend or in the 
text. The exception to this rule is the case where there are several curves 
on the same graph that need separate identification; if practicable, they 
should be identified by brief labels placed close to the curve (horizontally 
or along the curve) rather than by single letters or numbers that require 
a key. 

If it seems necessary to place supplementary information on the drawing 
proper, the lettering should be kept within the vertical and horizontal limits 
of the curves or other essential features of the drawing. Otherwise the space 
occupied by the drawing may be needlessly large, or else the drawing may 
have to be reduced in reproduction, often to the point where the lettering 
or other details are illegible. 

Scale captions should be placed outside the grid area, usually at the bot- 
tom for the horizontal scale and at the left-hand side for the vertical scale. 
The scale caption should consist of (i) the name of the variable plotted, 
(ii) its symbol, if one is used in the text, and (iii) in parentheses, the ab- 
breviation for the unit of measure; thus, Pressure p (Ib/in.*). Avoid using 
such captions as “Pressure in lb/in.2” and “Pressure in Ib per sq in.” The 
technical terms, symbols, and abbreviations on a drawing should be in ac- 
cord with those used in the text of the article. 

The horizontal and vertical scales for a graph should be chosen with care, 
so as to give a correct impression of the relationship plotted, for the choice 
of scales has a controlling influence on the apparent rate of change of the 
dependent variable. Except where a visual comparison of plotted magni- 
tudes is important, the bottom (abscissa) and extreme left-hand (ordinate ) 
coordinate lines need not represent the zero values of the variables plotted; 
this often results in a more effective graph as well as a saving of space. 

The numerals representing the scale values should be placed outside the 
grid area. If the scale values are smaller than unity and are expressed in 
decimal form, a cipher should always precede the decimal point; thus 
0.20, not .20. The use of many ciphers in scale numbers should be avoided, 
and the best way to do this is to reexpress the quantity plotted in terms of 
a larger unit of measurement. For example, suppose that originally the 
scale numbers are 15 000, 20 000, 25 000 . . . and that the scale caption is 
“Pressure (Ib/in.2)”; these scale numbers can be changed to 15, 20, 25... , 
provided that the unit is changed to 10° Ib/in.* If, in this example, the 
data are correct to three significant figures and it is desirable to indicate 
this fact, then the scale figures should be 1.50, 2.00, 2.50... , and the unit, 
10* Ib/in.*. Never use captions of the types: “Velocity x 10° in ft/sec” and 
“Velocity (ft/sec x 10°).” They are ambiguous, since they do not indicate 
clearly whether the scale numbers have been or are to be multiplied by 10°. 

For instructions on paper, ink, size, and legends, see Science 122, 103 
(15 July 1955). 

[These suggestions are condensed from D. R(oller), Science 120, 5A (17 Sept. 1954).] 
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of BAUSCH & LOMB 
GLIDE MOTION FOCUS 


Fastest, easiest, most critical focus 
in microscope history ! 


@ Glides smoothly into perfect 
focus—bali bearings and 
rollers throughout! 


@ Stays in perfect focus . . . radial 
thrust ball bearing makes 
backlash impossible! 


You'll find this silk-smooth, easy focus a new experience in microscopy. 
From the convenient hand-height control to the eyepieces, the entire 
focusing system floats on specially tempered bearings and rollers... 
cushioned against wear or uneven travel . . . for a lifetime of precision 
performance. Here’s the closest thing to theoretical friction-proof 
motion that has ever been achieved in microscope design! Another 
exclusive advantage of Bausch & 
Lomb Laboratory Microscopes, the 
world’s finest. 


for demonstration and 
Catalog D-185. Bausch & Lomb Optical 
Co., 64270 St. Paul Street; Rochester 2, 
New York. 


LABORATORY MICROSCOPES 
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Improving Science Teaching 


AAAS Cooperative Committee on the 


Teaching of Science and Mathematics 


Only 249 men and women who had 
prepared to teach high-school physics 
graduated from colleges and universities 
in the United States this spring. And 
only half of these few graduates—if re- 
cent experience serves as a guide—will 
actually be teaching high-school classes 
next fall. The other half will have been 
diverted into other occupations by more 
attractive employment opportunities, will 
be in military service, or for other reasons 
will not be teaching. 

One hundred twenty-five new physics 
teachers are clearly far too few to re- 
place those lost through death, retire- 
ment, and resignation from the nation’s 
25,000 high schools and to teach the ad- 
ditional classes called for by an enroll- 
ment that is already well above the 6 mil- 
lion of 3 or 4 years ago and that is 
expected to reach 11 or 12 million by 
1965. 

The widening gap between supply and 
demand is only in part due to the decline 
in the size of college graduating classes 
since the peak of 434,000 in 1950. Dur- 
ing the past 5 years the total number of 
graduates has declined 39 percent, but 
the number prepared to teach high- 
school physics has dropped 74 percent. 


The AAAS Cooperative Contmittee on the Teach- 
ing of Science and Mathematics includes one mem- 
ber for each of the following: American Associa- 
tion of Physics Teachers; American Astronomical 
Society; American Chemical Society; American In- 
stitute of Physics; American Nature Study Society: 
American Society for Engineering Education; 
American Society of Zoologists; Botanical Society 
of America; Central Association of Science and 
Mathematics ‘Teachers; Division of Chemical Edu- 
cation of the American Chemical Society; Board 
of Directors of the AAAS; American Geological 
Institute; Mathematical Association of America; 
National Association of Biology Teachers; National 
Association for Research in Science Teaching; Na- 
tional Council of Teachers of Mathematics; Na- 
tional Science Teachers Association; Section Q 
(Education) of the AAAS; and (by invitation) 
the Academy Conference. 
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Although the pinch is most severe in 
physics, a similar situation prevails 
throughout science and mathematics; the 
supply of new high-school teachers has 
declined more rapidly than the total 
number of college graduates. 

High-school principals, faced with an 
inadequate supply of science and mathe- 
matics teachers, have two courses of ac- 
tion open to them. They may use teach- 
ers who are inadequately prepared or 
they may drop courses that their students 
want and should have. Either action will 
mean that fewer students in the years 
ahead will enter college with a develop- 
ing interest in science and mathematics. 


Consequences of the Shortage 


The shortage cannot help but affect 
unfavorably the rate of production of 
future scientists and the quality of their 
training; many students develop their in- 
terest in scientific careers at the high- 
school level. Also adversely affected will 
be the scientific knowledge and appre- 
ciation of the general public; many stu- 
dents are formally introduced to the sci- 
ences during their high-school years, and 
for a large number, high-school courses 
represent their only formal study of sci- 
ence. 

The shortage of teachers of science 
and mathematics poses such serious con- 
sequences for scientific and technologic 
progress in the United States that an im- 
mediate, coordinated, large-scale attack 
on the underlying causes seems neces- 
sary. Since all branches of science will 
be affected, science as a whole has an 
important stake in the improvement of 
high-school teaching. The AAAS—first 
through the Cooperative Committee on 
the Teaching of Science and Mathemat- 
ics and the Academy Conference (the 


SCIENCE 


composite organization of state and city 
academies of science), and then through 
the endorsement of the board of direc- 
tors—has decided to do what it can to- 
ward improving the quality of science 
instruction and increasing the number of 
well-trained teachers. The program, Sci- 
ence Teaching Improvement Program, 
developed by the cooperative committee, 
will form the basic plan, and the Carne- 
gie Corporation of New York has gen- 
erously provided a grant of $300,000 to 
help finance these efforts. Additional 
funds will be necessary to carry out fully 
the proposed program. 


Factors in the Current Situation 


Of the factors responsible for the 
shortage of well-qualified teachers of 
science and mathematics and the defi- 
ciencies of much of the instruction given 
in these fields, four seem to be particu- 
larly important. Although some of these 
factors affect all high-school teachers, 
their combined effect has been greater on 
teachers of science and mathematics than 
it has on teachers of other subjects. 

1) Birth rate changes. High-school en- 
rollment is increasing and will continue 
to increase. The upsurge of births in the 
United States during World War II was 
followed by even higher birth rates in the 
postwar years; births in 1940 totaled a 
little more than 2 million; in 1954, 4 
million, But the newly graduated teach- 
ers for the expanding high-school popu- 
lation must be drawn from the thin gen- 
eration born during the 1930's when 
birth rates were low. Students currently 
graduating from college are wanted for 
many occupations other than teaching; 
the over-all shortage of new graduates 
affects teaching as well as other occupa- 
tions, 

2) Lower salaries of teachers. The sal- 
aries offered to high-school teachers are 
frequently lower than those offered to the 
same individuals by other prospective em- 
ployers. Moreover, the salary increases 
and ultimate salary ceiling to which a 
teacher can look forward are lower than 
those in other professional fields. 

3) Educational policies and attitudes. 
During recent decades the high school 
has changed from an educational institu- 
tion designed chiefly to train a few stu- 
dents for college admission to one de- 
signed to give terminal training to large 


145 


& 


| 

a 
im 
j 
= 
i 


numbers of students who are not going 
to college. Although this change has 
brought many advantages, it has also 
made it more difficult for most high 
schools to give rigorous, high-quality 
courses in the subjects that are most ap- 
propriate as college-preparatory work. 
Consequently instruction in science and 
mathematics has suffered. 

4) Attitudes of scientists. Although 
many scientists criticize the high school, 
and many college teachers of science de- 
plore the preparation their students bring 
from high school, scientists have not, on 
the whole, accepted responsibility for 
the training of high-school teachers. This 
responsibility has been left largely to de- 
partments of education. College depart- 
ments of science have not seen to it that 
prospective teachers had a good back- 
ground in subject matter; they have not 
provided—as have education depart- 
ments—summer-school courses for teach- 
ers; they have not encouraged their stu- 
dents to become science teachers; they 
have not made science teachers feel 
themselves to be part of the total scien- 
tific community. The many individual ex- 
ceptions to these generalizations are en- 
couraging, but still leave it true that 
scientists themselves must accept part of 
the responsibility for the shortage of sci- 
ence teachers and the inadequate prepa- 
ration of many who are teaching science 
courses, 

The AAAS clearly cannot rectify all 
the defects, but it can help. It has se- 
lected the following seven programs or 
types of effort, and it hopes to make use- 
ful contributions to each. Although these 
seven projects have been selected as de- 
sirable lines of effort, it is likely that fu- 
ture conditions and decisions will modify 
many of the details outlined here, and 
that they may produce major changes in 
the projects currently planned. 


Responsibility of Scientists 


High-school science teachers should 
have reasonable knowledge of the sub- 
jects they teach. There is room for debate 
over what constitutes “reasonable knowl- 
edge,” but there seems little question 
that many individuals now teaching sci- 
ence in the high schools are inadequately 
prepared in the subject matter of science. 

Educators generally believe that all 
high-school teachers should have a rea- 
sonable background in the field of teach- 
ing. Again there is room for debate over 
the proper amount; most states require 
between 18 and 30 semester-hours in 
such areas as student teaching, child psy- 
chology, teaching methods, and the his- 
tory of education. Scientists are by no 
means unanimous, but many agree that 
such courses constitute desirable prepa- 
ration for the prospective teacher. 
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State certification requirements and 
departments of education usually see to 
it that beginning teachers meet the for- 
mal requirements in education. Over the 
country as a whole there is no compar- 
able insistence upon adequate subject- 
matter preparation as it is defined by 
scientists, It is in this area that we think 
scientists can and should accept greater 
responsibility and exert greater influence. 

In the typical college or university 
science department, attention has been 
concentrated on the preparation of stu- 
dents for graduate work and research 
careers or on the preparation of students 
for engineering, medical, or other applied 
science areas. Students with an interest 
in high-school teaching and with the nec- 
essary aptitudes in science and mathe- 
matics either have not been encouraged 
to prepare for teaching or have been dis- 
couraged from making such preparation. 

How many individuals who might 
have become satisfactory teachers of 
high-school science and mathematics 
have been lost to teaching in this way 
cannot be caiculated. Whatever the past 
losses, if the situation is to improve, col- 
legiate science departments must actively 
encourage qualified and interested stu- 
dents to prepare for careers in teaching, 
both high-school and college, but espe- 
cially high-school. Accordingly, the 
AAAS plans an organized effort to bring 
the facts concerning the critical shortage 
of high-school teachers of science to the 
attention of college and university de- 
partments of science and mathematics 
and to urge their more active participa- 
tion in the recruitment, training, and en- 
couragement of high-school teachers of 
science and mathematics. 

What is appropriate on one campus 
may not be appropriate on another. The 
following list, therefore, includes what 
appear to be desirable activities, but the 
details must be expected to differ from 
one institution to another. 

1) Collegiate departments of science 
can examine, and frequently improve, 
their undergraduate courses and major 
requirements from the standpoint of 
their appropriateness for future high- 
school teachers. 

2) Working with departments of edu- 
cation and state school officials, they can 
revise certification requirements to place 
greater stress on subject-matter prepara- 
tion of prospective teachers. 

3) They can develop courses suitable 
tor high-school teachers who return to 
the campus for summer work. In many 
states a teacher with graduate work or a 
master’s degree qualifies for a salary in- 
crease, The undergraduate work of many 
teachers who would like to get such in- 
crease is not adequate, however, for en- 
rollment in the traditional graduate 
courses in science and mathematics. 
Turned away by departments of science, 


they concentrate in education, in which 
they can receive graduate credit. This 
situation creates a problem for science 
departments: they do not wish to water 
down their advanced courses; neither do 
they wish to give graduate credit for 
their elementary courses. Yet unless they 
make some adjustment, they are missing 
an opportunity to raise the level of high- 
school teaching and improve the prepa- 
ration of future students in their own 
fields. 

A number of colleges and universities 
are meeting this problem by developing 
special courses, usually offered in the 
summer term, that are open only to 
teachers. Thus these courses do not inter- 
fere with the usual sequence for students 
with other interests but are valuable for 
high-school science teachers. On some 
campuses these courses carry graduate 
credit in science; in others they are 
counted as education credit, even though 
they are planned and taught by science 
departments. 

Other adjustments are also possible: a 
master’s degree in science teaching can 
be given without interference with the 
usual master’s degree in science. Efforts 
can be made to have school regulations 
amended to allow salary increases for 
appropriate additional college work, even 
though a good portion of the work is at 
the undergraduate level. 

4) College and university departments 
of science and mathematics may assist 
high-school teachers in other ways, for 
example, by providing a departmental 
staff member to a_ neighboring high 
school to offer advanced instruction in 
science for a selected group of students. 
Sponsorship and support of meetings and 
conferences at which college and high- 
school teachers may exchange informa- 
tion is still another avenue through which 
college scientists can assist in improving 
high-school science teaching. Represen- 
tatives of college and university staffs 
might also be made available for consul- 
tative and lecture services to high schools, 


Emergency Measures 


A large potential source of high- 
school teachers of science and mathe- 
matics consists of individuals who have 
had college work in these fields, who may 
be interested in teaching, but who lack 
the required courses in education. Such 
individuals are found among seniors in 
liberal arts, engineering, premedical, pre- 
dental, and other curriculums; some of 
the students who started to specialize in 
these other fields later developed an in- 
terest in teaching, but made that change 
too late in their college careers to take 
the usual sequence of courses in educa- 
tion without unduly lengthening their 
college programs. Similarly, among col- 
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lege graduates with substantial amounts 
of work in the sciences and mathematics 
may be found some who would like to 
teach. 

Special accelerated programs in edu- 
cation should be arranged for senior 
undergraduate students who wish to qual- 
ify for teaching positions before the 
beginning of the next academic year. For 
students in independent liberal arts col- 
leges without departments of education, 
cooperative arrangements with depart- 
ments of education in nearby institutions 
may need to be worked out. In any case, 
institutions of higher education should 
take the initiative in setting up such ac- 
celerated programs and in bringing them 
to the attention of interested students. 

Many states provide for emergency 
teaching certificates that make it possible 
for a partially qualified individual to ob- 
tain immediate teaching employment 
and to satisfy the requirements for a 
standard teaching certificate while em- 
ployed. In some cases accelerated pro- 
grams in education leading to emergency 
certification may be possible; in others, 
especially those found among college 
graduates out of school for some years, 
supplementary or refresher work in sci- 
ence may be more appropriate. Colleges 
and universities, in cooperation with cer- 
tification authorities, can take the initia- 
tive in establishing such programs and in 
bringing them to the attention of inter- 
ested individuals in the regions that they 
serve. 

The AAAS plans to study the effective- 
ness of tapping these resources of poten- 
tial science and mathematics teachers, 
to collect information on what is already 
being done toward that end by individual 
institutions, and to hold a series of state 
conferences of scientists, educators, and 
state certifying officials to stimulate addi- 

tional efforts toward the development of 
emergency programs for the training of 
science and mathematics teachers. 


Recruitment for the Future 


The efforts described in the preceding 
section are required to meet the pressing 
current shortage of science and mathe- 
matics teachers. To satisfy expanding re- 
quirements for the future, vigorous meas- 
ures will be necessary to interest a con- 
siderably larger number of potentially 
qualified students in preparing for teach- 
ing careers, 

Many steps may be taken toward the 
accomplishment of this objective. Among 
these are* (i) the preparation and dis- 
semination of appropriate guidance ma- 
terials on mathematics and science teach- 
ing; (ii) the promotion of vocational 
guidance programs through assemblies, 
radio, and television; (iii) the utilization 
of scientists and engineers as counselors 
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of students with scientific interests; and 
(iv) the encouragement of high-school 
science clubs, science fairs, and junior 
academies of science. 

An important element in the develop- 
ment of a recruiting effort is knowledge 
of what it is that people find attractive 
and unattractive in the field for which 
one is recruiting. Some of these factors 
are already known insofar as they con- 
cern the field of teaching, but current and 
better information is desirable. Conse- 
quently the AAAS plans to make a study 
both of the factors that attract people 
into teaching, and of the factors that are 
important in influencing teachers to turn 
to other kinds of work. The information 
from the study can be used, not only in 
guidance and recruiting, but also, to some 
extent, in suggesting changes in school 
policies and arrangements that would 
make teaching more attractive. 


Higher Salaries 


At the root of much of the difficulty of 
attracting and retaining competent teach- 
ers are the prevailing low salary scales 
and the deterioration in the relative eco- 
nomic position of teachers with respect to 
other occupational groups. Although all 
teachers are affected by these economic 
factors, the problem arises most acutely 
in the recruitment and retention of sci- 
ence and mathematics teachers. Industry 
and government compete more aggres- 
sively for persons with training in science 
and mathematics than they do for pro- 
spective teachers in other fields. 

We support the principle that begin- 
ning salaries, rates of salary advance, and 
salary ceilings for teachers should be 
comparable to those available to other 
professional personnel of equivalent 
training. Obviously the AAAS cannot 
bring about such a sweeping change; this 
can be accomplished only by widespread 
local action at the community level. 
What the AAAS can do is to enlist the 
aid of state academies of science and 
other state and local scientific groups in 
bringing to clearer public attention the 
need for higher salaries for teachers and 
the special problems that exist in the 
fields of science and mathematics. More- 
over, its 50,000 members and the mem- 
bers of its 260 affiliated and associated 
societies could lend their influence to 
these efforts in their own communities. 

The salaries of teachers of science and 
mathematics are usually controlled by 
general salary schedules. It is doubtful 
that salaries of science and mathematics 
teachers could be raiséd above general 
levels, and debatable whether they should 
be. Efforts to increase the total income 
of science teachers are, however, being 
made by methods other than salary in- 
créases. Therefore a study is also con- 


templated of the various ways in which 
science teaching can be made more at- 
tractive financially by such devices as 
year-round employment, summer em- 
ployment in science-related industries, or 
additional pay for directing student re- 
search projects, science clubs, science 
fairs, and other activities. Most salary 
schedules at present do not provide for 
increases on a merit basis. Although it is 
recognized that such differential scales 
are debatable, consideration of this prob- 
lem by scientists might lead to a more 
satisfactory solution. 


Better Working Conditions 


To a considerable extent, the large 
size of classes, heavy teaching loads, and 
lack of adequate laboratory facilities and 
instructional equipment discourage com- 
petent students of science and mathe- 
matics from looking forward to careers 
as teachers. These same factors contrib- 
ute to the high rate at which teachers of 
science and mathematics leave teaching 
for other occupational fields. 

The AAAS, both as an association and 
through its individual members, can 
bring to the attention of appropriate 
groups the need for improving the con- 
ditions under which science teachers 
work. It will investigate the effectiveness 
of the use of teaching assistants and of 
such instructional aids as motion pictures, 
radio, and television in increasing teach- 
ing efficiency and providing the teacher 
with more attractive working conditions. 
It will give special attention to the ad- 
justment of teaching load, so that a more 
effective job may be done, particularly 
in connection with laboratory instruction. 

Believing that closer affiliation with 
organized science and the resultant en- 
hancement of professional esprit would 
benefit teachers, the AAAS plans to en- 
courage the attendance of teachers at sci- 
entific meetings and will support the pro- 
vision of time off and reimbursement of 
travel expenses to encourage such attend- 
ance. 


Awards for Distinguished Teachers 


In recent years the secondary-school 
teacher has not enjoyed high prestige, 
not by any means, we think, as high as 
his contribution to society merits. The 
public recognition of exceptionally able 
teachers of science and mathematics 
represents one means of enhancing their 
prestige. The AAAS therefore plans to 
institute an annual program of awards 
to outstanding teachers. The teachers to 
be honored will be those who, over a 
period of years, have been recognized in 
their schools and communities as excep- 
tionally effective, whose knowledge of 
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science or mathematics approximates 
that of the master’s degree level, and 
who have, through writing or other 
means, been of substantial help to their 
fellow-teachers. Such teachers are good 
“professionals” and merit higher prestige 
than is accorded to teachers generally. 
We propose to honor them with citations 
as Distinguished Service Teachers. Since 
these citations are intended not only to 
reward excellence but also to call public 
attention to the importance of good 
teaching, the citations will be awarded 
in the teachers’ own schools. 

If financial backing can be secured, 
even more might be done. For example, 
the teachers selected for citation might 
be given monetary awards; or the ex- 
penses might be underwritten for each 
year’s group to attend the annual meeting 
of the AAAS. 

The scope of these plans is flexible. 
The number selected each year should 
be small enough to make the citation a 
real honor, yet large enough to make the 
motivation and prestige values as widely 
effective as possible. Perhaps 100 Distin- 
guished Service Teachers a year would 
be a good starting level. 

Intelligently administered, rank and 
honors are not only an award to those 
who receive them but an inspiration to 
those who aspire to them. For many in- 
dividuals, and particularly those who are 
sincerely attracted by the opportunity to 
guide the intellectual development of 
young people, the respect accorded the 
teacher may provide the best measure 
of the value that society places on teach- 
ing. 


Consultants to Teachers 


The pians described here are designed 
to retain experienced science teachers in 
the classroom and to increase the number 
of young people who prepare to teach sci- 
ence. Even if these goals are achieved, 
the greatly increased high-school enroll- 
ment of the next few years will in all 
probability necessitate the use of many 
science teachers with less than adequate 
preparation. It is proposed, therefore, to 
undertake a pilot study of a method for 
“upgrading” the work of relatively inex- 
perienced and inadequately prepared 
teachers. 

The plan provides for the employment 
in each of several geographic regions of 
two competent science or mathematics 
teaching counselors—expert consultants 
—who will tutor, assist, and serve as a 
source of information and help to the 
less-experienced and less-competent sci- 
ence teachers of the region. These con- 
sultant teachers would have no adminis- 
trative supervision over their colleagues 
and would be employed only in regions 
in which supervisory help in science and 
mathematics is not already available 
within the school system. 

If one such consultant were made 
available to each group of 20 to 25 teach- 
ers, the increase in staff would amount to 
only 4 or 5 percent. The number of 
teachers will increase anyway; perhaps 
this type of increase would be more ef- 
fective than others. It seems worth while 
to test the hypothesis that the total ef- 
fectiveness of instruction will be greater 
with such consultants than if the same 


Biological Effect of Atomic 


Bomb Gamma Radiation 


Eugene P. Cronkite, Victor P. Bond, W. H. Chapman, R. H. Lee 


The gamma radiation from the atomic 
bomb has been appropriately divided into 
the prompt gamma radiation associated 
with the fission process and the delayed 
gamma radiation. The delayed gamma 
radiation has been subdivided into the 
initial gamma radiation that extends 
through the first minute after detonation 
and the gamma radiation that is asso- 
ciated with contamination by fission 
products. With the air-burst, the latter 
is unimportant. The prompt gamma rays 
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are of relatively little importance, be- 
cause they are filtered out by the mate- 
rials surrounding the bomb (/). 

The high dose rate and the reported 
high effective energy of the initial gamma 
radiation had led to speculation about 
the relative biological effect (RBE) of 
this nuclear radiation as compared with 
the usual laboratory x-rays and gamma 
rays. Estimates of the relative biological 
effect by various competent individuals 
varied considerably, and a value of 1.0 


individuals simply taught classes all day. 
If this hypothesis is borne out, it is 
hoped that the demonstration will en- 
courage school systems, state departments 
of education, and colleges and universi- 
ties to assume permanent responsibility 
for providing continuing consultant serv- 
ices in science and mathematics to nearby 
high-school teachers of those subjects. 


Role of the AAAS 


It should be obvious that the AAAS 
can work more effectively on some of the 
foregoing proposals than it can on others. 
On the one hand, the AAAS has strategic 
opportunity to work toward the assump- 
tion on the part of scientists of greater 
responsibility for the training of science 
teachers. On the other hand, there is 
nothing unique that the AAAS can do on 
the problem of raising teachers’ salaries. 

There are so many facets to the prob- 
lem of bringing about a sizable increase 
in the supply of well-prepared high- 
school teachers of science and mathemat- 
ics, and of improving high-school teach- 
ing in these fields, that the AAAS cannot 
hope to achieve any large measure of 
success without the concurrent efforts of 
many other groups and organizations. 
Although it will supplement and some- 
times cooperate with other programs 
looking toward the same ends, the AAAS 
will concentrate its major effort on the 
projects that it is particularly well quali- 
fied to carry out by virtue of its broad 
representation of scientists and science 
teachers in all the sciences at all levels. 


was considered unlikely. The relative 
effect and species differences in effect of 
radiations on mortality was studied ex- 
tensively by Boche and Bishop (2). 

Field determination of the gamma-ray 
relative biological effect, using mortality 
in mice as the criterion, was undertaken 
by the Naval Medical Research Insti- 
tute, Bethesda, Md., and the Naval 
Radiological Defense Laboratory, San 
Francisco, Calif.; extensive control stud- 
ies of x-ray mortality on mice were con- 
ducted, both in the United States and 
at the Pacific Proving Ground (3). 

The control studies consisted of expos- 
ing first-generation hybrid LAf, mice to 
laboratory sources of x-rays of several 
energies and with different conditions of 
scatter. Approximately 10,000 mice were 
exposed in various control studies (4). 


Commander Cronkite, Lieutenant Chapman, and 
Commander Lee were stationed at the Naval 
Medical Research Institute, Bethesda, Md. Lieu- 
tenant Bond was at the U.S. Naval Radiological 
Defense Laboratory, San Francisco, Calif. Dr. 
Bond and Dr. Cronkite are now at Brookhaven 
National Laboratory, Upton, L.1., N.Y 
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DAYS AFTER EXPOSURE 


pattern tends to be rectilinear. 


A total of 4720 mice were selected 
and randomized for exposure to the 
gamma-ray spectrum from a nuclear de- 
tonation. Detailed selection and ran- 
domization with respect to sex, age, and 
weight were carried out in order to insure 
data of maximum statistical significance. 
Multiple estimates of dose were obtained 
with physical and biological dosimeters 
placed at the same location as the mice— 
for example, Tradescantia, film packs, 
and additional mice for splenic and thy- 
mic weight changes. 

The mice were exposed in cylindrical 
aluminum containers designed to protect 
the animals from blast, thermal radia- 
tion, and radioactive dust. A total of 28 
stations were disposed on both sides of 
the estimated LD,,, distance. At these 
distances the initial gamma radiation 
from the device has attained equilibrium 
conditions with the atmosphere. 

In Fig. 1 the probit regression line of 
mortality as a function of roentgens in 
air, as determined by the Sievert ioniza- 
tion chambers, is given. The estimated 
LD,,, was 759 r. The best fit for this re- 
gression line was obtained with arithme- 
tic dose rather than log dose (4). The ex- 
cellence of the fit for linear regression 
above 10-percent mortality is seen. From 
190 r, the lowest dose to which animals 
were exposed in the field, to approxi- 
mately 620 r, there was a constant mor- 
tality of about 3 percent. That this 
mortality was caused by irradiation is 
supported strongly by the fact that there 
was no mortality for the observation 
period in 640 control mice that were sub- 
mitted to the same environment. The 
absolute lethal dose is in the vicinity 
of 950 r. 

A qualitative comparison of the bomb 
data with that using x-radiation at a 
potential of 250 kvp showed no differ- 
ences with respect to signs of illness, 
mean survival time, or pattern of survival 
time. The pattern of daily deaths as a 
function of time after exposure varied 
with the dose. In Fig. 2 the supralethal 
pattern is shown. Above 1250 r, the dis- 
tribution of deaths is clearly unimodal, 
with deaths occurring between the third 
and seventh days. Between 950 and 1250 
r, the distribution of deaths is clearly bi- 
modal, with peaks occurring on the 
fourth and tenth days after exposure. In 
Fig. 3 the pattern of deaths within the 
lethal zone is given. The first peak of 
deaths is small and occurs only in the 50- 
to 100-percent-lethal range. Below the 
LD,,, no distinct peak was obtained. Fig- 
ure 4 is a tridimensional graph of the 
daily deaths as a function of dose and of 
time after exposure. 

The first peak of deaths has been well 
correlated with irreversible gastrointes- 
tinal injury; and the second peak, with 
the sequellae of pancytopenia (anemia, 
infection, and hemorrhage) (5). 
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Fig. 4. Tridimensional graph of daily deaths as a function of dose and of time after 
exposure. 


To determine quantitatively the rela- 
tive biological effect of any toxic agent, 
it is essential to determine that the bio- 
logical and physical factors are identical 
in every respect, except the factors in 
question—in this case, the dose rate and 
the energy. The dose-rate problem was 
approached experimentally in the labo- 
ratory, and no significant difference 
between 15 and 2500 r/min could be 
ascertained. The latter dose rate is an 
approximation of the mean dose rate 
delivered by the bomb within the lethal 
range. 

Two remaining problems were (i) se- 
lection of control data that were bio- 
logically comparable to the bomb data 
and (ii) selection of physical measure- 
ments for both the bomb and the control 
data that best indicated the energy ab- 
sorbed by the mice. To select control 
data that were biologically comparable, 
it was necessary to consider the proper- 
ties of the statistical methods used for 
anaylsis. The relative biological effect 
was based on the comparison of linear 
regression lines determined by probit 
analysis, The equation for the linear re- 
gression line is y= a+ bx, where y is the 
percentage of mortality expressed as 
probits, and x is the arithmetic dose. 
When the best linear regression is ob- 
tained with arithmetic dose (instead of 
log dose) the method of comparison is 
as follows, 

If paired experiments are performed 
in which the apparent doses differ by a 
constant factor because of relative effect 
such that x is modified by ¢ and all other 
factors are constant, then the equations 
are connected in the following manner: 
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y=atbx=a+b (cx) 

showing that the intercept a is charac- 
teristic of the drug or radiation employed, 
while the slope be contains the relative 
effect factor. The determination of the 
relative biological effect demands then 
that the intercept a of the experimental 
and control regression lines be not signifi- 
cantly different. Calculation of the rela- 
tive biolegical effect therefore becomes 
the direct ratio of the slopes or the in- 
verse ratios of the LD,,’s. 

Data existed where the intercept a for 
the bomb and x-ray control data were 
essentially the same, but the determina- 
tion of the proper numerical values to 
be used for the respective LD,,’s_re- 
mained. 

From the work of Ellinger (6) and 
from the extensive control data, it was 
apparent that scattered x-rays, as well as 
the primary beam, were important with 
respect to the mortality of mice. From 
the control data, it appeared that scatter 
was not completely additive. The greater 
the degree of scatter, the lower the 
LD,,,’s, suggesting that scatter was more 
effective than the primary beam. How- 
ever, in the absence of a precise method 
to determine the relative effect of the 
scatter, scatter was merely added to the 
air dose in obtaining the proper or the 
best value of the LD,». 

When considering the scatter of the 
primary beam, and the study in which 
the intercept a@ was most comparable to 
the intercept a for the bomb data, a value 
of 650 r for the control x-fay LD,, was 
obtained. 

From the physical measurements of 


radiation that were made in and outside 
the exposure apparatus, and from direct 
measurement and calculations of the in- 
fluence of the exposure apparatus on the 
air dose, it was determined that the best 
approximation of the LD,, for the bomb 
radiation was 680 r; thus giving 


RBE = ~ = 0.96 


If one compares all the sets of data 
neglecting the intercepts, the widest 
range in the relative biological effect is 
0.9 to 1.1. One can therefore conclude 
that the relative biological effect (using 
mouse mortality as an end-point) of the 
initial radiation from a nuclear device is 
essentially unity. For animals of increas- 
ing size, depth dose considerations may 
alter the apparent relative biological 
effect. 

It should be noted that the relative 
biological effect obtained in these studies 
was higher than the values reported for 
high-energy gamma radiation under con- 
ditions of exposure in the laboratory 
4, 7). The present conditions of expo- 
sure differed from those in the labora- 
tory in that, at the distances from the 
bomb used, the gamma-ray beam was in 
equilibrium and a sizable component was 
present with energy less than 200 kev (8 
Hence, even though the source energy 
was high, the energy of photons of the 
degraded beam delivering a large part 
of the dose to the animals was compar- 
able to that obtained with x-rays at a 
potential of 250 kvp. Thus, a relative bio- 
logical effect of approximately 1 would 
not be unexpected under the circum- 
stances. 
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News of Science 


Director Named for AAAS Science 
Teaching Improvement Program 


The announcement that John Mayor 
has agreed to be the first director of the 
AAAS Science Teaching Improvement 
Program is very welcome news. The pro- 
gram to increase the number of well- 
qualified science and mathematics teach- 
ers is the culmination of the work of 
many groups, centering in that of the 
Cooperative Committee on the Teaching 
of Science and Mathematics. This com- 
mittee has been in existence since 1941 
and, since the close of World War IT has 
been chaired by Karl Lark-Horovitz of 
the department of physics, Purdue Uni- 
versity; Morris Meister, principal of the 
Bronx High School of Science; and John 
Mayor of the departments of mathe- 
matics and education, University of Wis- 
consin, 

To carry out the program described 
at the beginning of this issue entails the 
cooperation of many persons, but it also 
depends upon some one person to see 
that it goes forward on all fronts, to co- 
ordinate the efforts of others, and to give 
administrative direction to the whole. As 
is the case for every important post, this 
person should have intelligence, vigor, 
and character, but for this particular po- 
sition he also must be both a scientist and 
a person who has had intimate associa- 
tion with secondary education. Mayor, 
to a remarkable degree. satisfies these 
conditions. 

Mayor is now 49 years old. He received 
his bachelor’s degree from Knox College, 
his master’s degree from the University 
of Illinois, and in 1933 his Ph.D. in 
mathematics from the University of Wis- 
consin; his field of specialization is ge- 
ometry. During hig graduate work at 
Wisconsin, he taught as a graduate as- 
sistant and after receiving his doctorate, 
continued at the university and its Mil- 
waukee Extension Division until 1935, 
when he became chairman of the depart- 
ment of mathematics at Southern Illinois 
University. He returned to Wisconsin in 
1947 as associate professor of mathemat- 
ics and education in charge of the train- 
ing of mathematics teachers. He was pro- 
moted to professor in 1951, again in both 
the department of mathematics and the 
department of education; he also served 
as chairman of the department of educa- 
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tion. During 1954-55 he has been acting 
as dean of the School of Education, still 
retaining his professorship in mathemat- 
ics. His teaching program has included 
courses in pure mathematics, courses in 
the teaching of mathematics for high- 
school teachers, and direction of the pro- 
gram of mathematics in the Wisconsin 
High School where he supervised prac 
tice teaching in the field of mathematics. 

By nature Mayor is a gifted teacher; 
yet he has always shown, both by ex- 
ample and precept, that even the ex- 
ceptionally able teacher can improve 
through deepening his knowledge of his 
subject and studying the methods for 
presenting it—illustrating the fact that 
a man reaches excellence only through 
a combination of talent and education. 


He has written many articles, some of 
them research papers in mathematics, 
some mathematical exposition, and still 
others concerned with the teaching of 
mathematics. Mayor has a capacity for 
hard work and an enthusiasm that makes 
him enjoy it. This enthusiasm is not so 
much an ebullience of spirit as a keen 
desire to help attain goals that he believes 
are important. This not only has made 
him an outstanding success as a teacher 
at the university but has led him to serve 
on many committees fer the improve- 
ment of scientific and mathematical edu- 
cation, to serve as officer of professional 
societies, including the presidency of the 
National Council of Teachers of Mathe- 
matics, to speak before state and local 


groups throughout the country, to serve 
as chairman of the Cooperative Commit- 
tee, and now to be charged with carrying 
its program forward. I know of no one 
who would be more likely to carry such 
a program forward with vigor or to se- 
cure from others the cooperation neces- 
sary to its success. 

Mark H. IncrRaAHAM 
College of Letters and Science, 
University of Wisconsin, Madison 


Do Ruminants Sleep? 


The behavior of cattle and sheep has 
been carefully studied by a number of 
workers in recent years, and the evidence 
strongly indicates that these ruminants 
do not normally lose consciousness dur- 
ing either day or night. During digestion 
experiments with cattle, C. C. Balch 
[Nature 175, 940 (1955)] observed that 
the animals never appeared to sleep and 
always used the same lying position. 
Throughout the night, periods of lying 
resting are interspersed with periods of 
standing and of rumination. Therefore, 
if sleep occurs at all in cattle, it must 
be of the polyphasic type. As a result of 
his studies, Balch concludes that, under 
normal conditions of management, 
healthy adult cattle and sheep, and prob- 
ably ruminants in general, sleep little, 
if at all. He suggests that this ruminant 
peculiarity may be related to the need 
for upright maintenance of the thorax 
in proper functioning of the reticulo- 
rumen and to the requirement of time 
and consciousness for rumination.— 
W.L.S., JR. 


Marine Chemistry 


In 1953 our fishing industry found 
itself in an increasingly difficult position. 
Rising imports, decreased landings, de- 
pletion of fishing grounds, lack of modern 
techniques, and consumer indifference to 
American products, placed our fishermen 
in an unfavorable competitive position. 
In May 1954, Senator Leverett Salton- 
stall and Senator John F. Kennedy in- 
troduced a bill that provided that an 
amount equal to 30 percent of the gross 
receipts from duties collected under the 
customs laws on fishery products should 
be used to promote our domestic fisheries 
through biological, technologic, or other 
research pertaining to American fisheries. 
This bill, which also provided for the 
establishment of a Fisheries Advisory 
Committee, became Public Law 466, ap- 
proved 1 July 1954. 

The passage of the Saltonstall-Ken- 
nedy Act gave recognition to the impor- 
tance of our marine resources and em- 
phasized the significance of scientific 
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research in maintaining a_ prosperous 
fishing industry. It added an amount 
not to exceed $3 million to the $3.5 mil- 
lion annual budget of the Fish and Wild- 
life Service of the U.S. Department of 
the Interior, and thus enabled this Gov- 
ernment office, through its own scien- 
tific research staff or through contract 
work carried out by universities or re- 
search institutions, to attack many vital 
problems that previously could not be 
investigated adequately, if at all. Al- 
though the work of the Fish and Wild- 
life Service covers many aspects of basic 
and applied research, it is noteworthy 
that the applicat‘on of chemical and bio- 
chemical methods is dominating in the 
search for more efficient handling and 
processing methods and improved qual- 
ity of fishery products. 

The trawler Delaware of the Fish and 
Wildlife Service is carrying out research 
work in the North Atlantic to find the 
best way of freezing fish in the round and 
storing frozen fish in the hold. One prom- 
ising method is to immerse freshly caught 
fish in a sodium chloride brine of 10°F. 
Low temperatures can now be easily ob- 
tained by using Dry Ice and alcohol, 
which make an excellent cooling me- 
dium. Additions to the brine such as 
antioxidants, glucose, and sucrose are 
being tested for their capacity to improve 
the flavor and appearance of the product 
and to counteract undesirable effects of 
sharp freezing and long storage. 

The expanding market for frozen 
packaged foods is a remarkable recent 
development in the American food in- 
dustry. In this field, packaged frozen 
fish products are playing an important 
role, and this, in turn, necessitates an 
ample supply of suitable raw fish. There 
is no need to rely so heavily on foreign 
sources for the supply if our domestic 
fishing industry is properly equipped with 
adequate fishing gear and freezing meth- 
ods to venture from the depleted fishing 
grounds off the shore to better, more 
distant grounds. 

Equal in importance to the fresh or 
processed fish and shellfish products are 
the fishery products that enter into ani- 
mal feedstuffs and pharmaceutical and 
industrial products, in the processing of 
which chemistry is to play an ever more 
important role. The exceptional value of 
fish meal and concentrated fish solubles 
as a source of protein of highest biologi- 
cal value, of vitamins, and of the not yet 
completely understood “growth factors,” 
is now so universally recognized that they 
are widely used as feed supplement in 
animal and especially in poultry feeding. 
Small amounts of fish oil greatly improve 
the palatability and the nutrient value of 
poultry fodder, prevent dustiness, and 
preserve the carotene and vitamin-A con- 
tent by acting as link between vitamin 
or provitamin on the one hand and nat- 
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ural antioxidants on the other. Unfor- 
tunately, the amount of fish oii that can 
safely be added to poultry fodder with- 
out causing off flavors in poults and eggs 
is very limited, being 3 percent at most. 

Although fish meal and fish solubles 
are much in demand, fish oils, which 
once constituted the main product of the 
fish reducing industry, face heavy com- 
petition from animal and vegetable fats 
and oils. Moreover, the market is shrink- 
ing, owing to the partial replacement of 
soaps by synthetic detergents, and the use 
of synthetic resins in paints. In order to 
secure for the fish reducing industry a 
healthy economic basis, chemistry is 
again called upon to develop processing 
and utilization methods that will bring 
out the unique chemical properties of 
fish oils, thus giving them a competitiye 
advantage over other fats and oils. 

Considering the structure of the un- 
saturated fatty acids of fish oils, it is 
easy to see how splendidly they could 
lend themselves as starting points for 
numerous organic products, inasmuch as 
the dicarboxylic fatty acids obtained 
through their oxidative splitting are just 
the ones most in demand for synthetic 
plastics and fibers. Unfortunately, the 
hydrolysis of fish oil gives only a mixture 
of fatty acids that requires costly and 
uneconomic steps for separation into its 
constituents. However, recent methods of 
separation by way of cathrates (addition 
crystals of fatty acids with urea or 
thiurea) offer new and promising ave- 
nues of chemical utilization of fish oil 
that are now being intensively investi- 
gated. 

The Fisheries Advisory Committee, 
which was created under the Saltonstall- 
Kennedy Act, held its first session 28-29 
Apr. The committee recommended the 
following criteria for consideration of 
projects under this Act: degree of emerg- 
ency; national, or more than purely local, 
scope; extent of large-scale capital in- 
vestment; substantiality in value, volume, 
and employment; extent to which fishery 
is affected by imports; extent to which 
results can be obtained in a reasonable 
time; relative need to fill gaps in know]- 
edge; degree to which industry or states 
could do the work; relative need for 
the work and prospects for successful 
achievement; relationship of costs to 
benefits; effect on balance among major 
categories of work. 

Some of the major projects already 
undertaken under the Act are (i) studies 
to determine racial characteristics of 
salmon on the high seas; (ii) research 
on fluctuation of the California sardine; 
(iii) study of causes and control of toxic 
red tide off the Florida coast; (iv) de- 
velopment of voluntary Federal grades 
and standards for fishery products; (v 
development of chemical index and nu- 
tritive value of fish meal and develop- 


ment of new uses for fish oils; (vi) ex- 
ploration of deep-water fishing grounds 
in the North Atlantic. 

Since its passage, the Saltonstall-Ken- 
nedy Act has already proved its great 
value for the fishing industry, even 
though only a small part of the problems 
could be attacked in such short time. 
The utilization of the enormous salmon 
waste and the shrimp heads of the rapidly 
expanding shrimp industry, the enzy- 
matic digestion of fish offal, the manufac- 
ture of fish flour and fish sausages, and 
a better utilization of the sponges and 
aquatic plants, especially seaweeds, off 
our shores, offer a large field of research, 
and promise technologic developments 
that could bring prosperity to our fishing 
industry. 

Francis JosepH WEIss 
2000 37th Street, NW, Washington, D.C. 


® At least in Japan there appears to be a 
striking elimination of children of blood 
groups A and B because of a fetal incom- 
patibility between them and their moth- 
ers when the latter are of group O. Ei 
Matsunaga [Am. ]. Human Genet. 7, 66 
(1955)] estimates the deficiency of A 
children to be about 14 percent of all ex- 
pected from the mating of O mothers by 
A fathers; and the deficiency of B chil- 
dren from the mating of O mothers by B 
fathers is about 10 percent. Miscarriages 
were significantly higher in these matings 
than in the converse types. There is evi- 
dence that, as a consequence of this 
strong selection, blood groups A and B 
are diminishing in frequency among the 
Japanese.—-x. G. 


® The House of Delegates of the Ameri- 
can Medical Association at its June meet- 
ing in Atlantic City passed three resolu- 
tions concerning the introduction of new 
methods in the treatment or prevention 
of disease and concerning the Salk 
poliomyelitis vaccine. The first resolution 
reaffirmed “confidence in the established 
methods of announcing new and possibly 
beneficial methods in the treatment and 
prevention of disease” and reaffirmed 
“the need for the presentation of reports 
on medical research before established 
scientific groups, allowing free discussion 
and criticism, and the publication of such 
reports, including methods employed and 
data acquired on which the results and 
conclusions are based on recognized sci- 
entific publications.” The second resolu- 
tion criticized possible government con- 
trol of vaccine, disapproving “the pur- 
chase and distribution of the Salk polio- 
myelitis vaccine by any agency of the 
Federal Government, except for those 
unable to procure it for themselves and 
that such necessary federal funds there- 
fore be allocated to the various proper 
state agencies for such purposes,” and 
urging the Congress of the United States 
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to “allow the Salk poliomyelitis vaccine 
to be produced, distributed, and admin- 
istered in accordance with past proce- 
dures on any new drug or vaccine.” The 
third resolution commended Salk, ex- 
pressing “profound gratitude” to him 
and “admiration for his monumental 
contribution to medical science.”—t. 
i: 


Scientists in the News 


The Foreign Operations Administra- 
tion has appointed E. E. LEUALLEN, dean 
of Columbia University College of Phar- 
macy, to serve 3 mo in Formosa as a 
consultant in pharmacy. He will study 
local needs and aid in developing a pro- 
gram for the newly established School 
of Pharmacy at the National University 
of Taiwan. 


AUSTIN L. RAND, curator of birds at the 
Chicago Natural History Museum since 
1947, has been appointed chief curator of 
the department of zoology to succeed 
Karl P. Schmidt, who retired 1 July. 
Rand was previously associated with the 
American Museum of Natural History, 
New York, and the National Museum of 
Canada, Ottawa. He has conducted 
zoological expeditions in Madagascar, the 
southwest Pacific, the United States, 
Canada, and Central America. 

EMMET R. BLAKE succeeds Rand as 
curator of birds. Blake, who had led ex- 
peditions to the West Indies and to Cen- 
tral and South America for the Carnegie 
Museum of Pittsburgh and the National 
Geographic Society, first joined the mu- 
seum staff in 1935 as assistant curator of 
birds, and since 1947 has been associate 
curator of birds. 


CLAY WAGGONER, head of the analytic 
section of the research department at 
American Potash and Chemical Corp., 
Trona, Calif., has been appointed chief 
chemist at the new San Antonio, Tex., 
plant of American Lithium Chemicals, 
Inc. 


ERNEST W. GOODPASTURE, former pro- 
fessor of pathology and acting dean of the 
School of Medicine, Vanderbilt Univer- 
sity, has been appofnted scientific direc- 
tor of the department of pathology of the 
Armed Forces Institute of Pathology. He 
will be responsible for the supervision 
and correlation of the professional func- 
tions of the department, which include 
diagnostic consultative services in pathol- 
ogy, an advanced teaching program, and 
experimental studies in pathology and the 
ancillary sciences. 


JOHN K. MAJoR, of -Yale University, 
has been appointed associate professor 
and chairman of the department of phys- 
ics at Western Reserve University. 
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BRYAN PATTERSON, former curator of 
fossil mammals at the Chicago Natural 
History Museum, has been appointed 
Alexander Agassiz professor of vertebrate 
paleontology at Harvard University. 


ALFRED 0. WoopFoRD, chairman of the 
geology department at Pomona College, 
retired in June. Woodford received 
training at Pomona and the University 
of California at Berkeley. His fields of 
special study have included the rocks 
and minerals of Southern California and 
Lower California, stream hydraulics, 
submarine canyons, and the history of 
geology. In recent years he has directed 
the geology department’s research on the 
surface and subsurface region between 
Claremont and Laguna Beach. He has 
also studied the structure of margins of 
the San Gabriel Mountains and has 
worked closely with the U.S. Geological 
Survey, for which he has been a senior 
geologist since 1943. 

Woodford was author of the report on 
the National Science Foundation’s con- 
ference on geological research in col- 
leges in 1953. He was in charge of the 
Southern California section for the Na- 
tional Research Council in preparation 
of a tectonic map of the United States, 
a nine-year project that was completed 


during World War II. 


JOHN. H. DINGLE, professor of preven- 
tive medicine at Western Reserve Uni- 
versity School of Medicine, was elected 
president of the Armed Forces Epidemi- 
ological Board on 1 July. He succeeds 
Colin M. MacLeod, of New York Uni- 
versity School of Medicine. Robert W. 
Babione, Capt. MC, USN, became ex- 
ecutive secretary of the board on the 
same date. 


CLIFFORD W. DUNCAN, professor of agri- 
cultural chemistry at Michigan State 
University, received the Borden award— 
$1000 and a gold medal—during the 
American Dairy Science Association 
meeting in East Lansing in June. 

Duncan was cited for research accom- 
plishments pertaining to the biochemical 
and physiological character of the protein 
and other constituents of blood, milk, and 
semen of the bovine; investigations re- 
lated to the vitamin and mineral require- 
ments, especially the trace minerals of 
the cow and calf; the composition, di- 
gestibility and nutritional value of feeds; 
and the nutritional effects of crops grown 
on soils of different fertility level on the 
health, production, and reproduction of 
dairy cows. 


JAMES G. WILSON, professor of anatomy 
at the University of Cincinnati, has been 
appointed to head the anatomy depart- 
ment of the University of Florida’s Col- 
lege of Medicine, effective 1 Sept. 


JOHN S. RUGG and GEORGE W. SCOTT, 
chemists of E. I. du Pont de Nemours 
and Co., Inc., Wilmington, Del., were 
the winners of a new award of the Ameri- 
can Chemical Society’s Division of Rub- 
ber Chemistry. The award is for the best 
scientific paper presented before the divi- 
sion at its 3-day spring meeting in Detroit 
in May. 

Rugg and Scott were cited for the tech- 
nical importance of their paper and for 
the high quality of the oral and visual 
presentation. The report, which was en- 
titled “ ‘Adiprene’ B urethane rubber— 
factors influencing its processibility,” de- 
scribed methods for processing the tough, 
temperature-resistant new synthetic. 


The Eli Lilly Co. has announced sev- 
eral recent staff changes. THOMAS P. CAR- 
Ney has been elected vice president of 
research, development, and control. Suc- 
ceeding him as director of the organic 
chemical division is REUBEN G. JONES, 
former head of the company’s general 
organic chemistry division. a. H. FISKE, 
vice president and member of the execu- 
tive committee, will relinquish his re- 
sponsibilities in the development and 
control division in order to devote full 
time to the study of special projects as 
an assistant to the president. R. M. RICE 
has become executive diector of medical 
research, and J. A. LEIGHTY executive di- 
rector of chemical, biological, and phar- 
macological research, 


PORTER H. BRACE, consulting metal- 
lurgist to the Westinghouse Research 
Laboratories, has retired after 42 years 
of service. His work has been concerned 
with rare-metals technology and the pro- 
duction of versatile metal alloys. 

He has studied specialized melting 
techniques such as cage zone refining, 
a technique that is becoming increasingly 
important in obtaining almost totally 
pure metals, for example, titanium. 
About 1920 he devised the Brace process 
for the production of pure calcium. This 
process subsequently became a factor in 
the mass production of uranium. 


JOHN CHIPMAN, professor of metal- 
lurgy and head of the department at 
Massachusetts Institute of Technology, 
was presented the Brinell gold medal for 
1954 in a ceremony at the Swedish Acad- 
emy of Engineering Sciences in Stock- 
holm on 25 May. He was awarded the 
medal by the academy “in recognition of 
his outstanding achievements in metal- 
lurgy and metallography.” This is the 
first time that a non-Swedish scientist 
has received the award, which was in- 
stituted in commemoration of J. A. 
Brinell, inventor of the Brinell test. 
Chipman gave a lecture on metallurgical 
research activities being carried on at 


M.LT. 


153 


| 
| 

| 
: 

2 
| 

| 

3 
a 


ALBERT J. HOSKINSON, chief of the 
geodesy division of the U.S. Coast and 
Geodetic Survey since 1952, retired 1 
July. He was trained in civil engineering 
at the University of California and 
joined the Coast and Geodetic Survey in 
1921. Hoskinson devoted the early part 
of his career to geodetic and hydro- 
graphic assignments in Alaska, the 
Philippines, and various areas of the 
United States. In 1936 he was one of 
three geophysicists who used the Vening- 
Meinesz pendulum apparatus with the 
United States Navy-American Geophysi- 
cal Union Gravity-at-Sea Expedition 
aboard the submarine Baracuda in the 
West Indies. 

Hoskinson has made several improve- 
ments in methods and techniques for 
making gravity observations. Among 
these are the development of a method 
of setting up the Brown gravity instru- 
ment at CGS field stations to minimize 
the variations in the flexure; a method 
of observing and recording that short- 
ened the time of swing required at a 
gravity station from 12 to 6 hr; and a 
determination of the effects of buoyancy 
and damping of the pendulum at ex- 
tremely low pressures. 

Hoskinson served in the Army during 
both world wars. During World War II 
he served as an artillery survey super- 
visor and chief instructor at Fort Sill, 
Okla. 

In 1952 he was a member of the 
United States delegation to the sixth 
consultation of the Commission on Car- 
tography, Pan American Institute of Ge- 
ography and History, which was held at 
Ciudad Trujillo, Dominican Republic. 
During September 1954 he served as 
delegate to the 10th general assembly of 
the International Union of Geodesy and 
Geophysics in Rome, Italy. 


JULIUS L. WILSON, professor of medi- 
cine at the University of Pennsylvania 
and director of clinics at the university’s 
Henry Phipps Institute for the Study, 
Treatment and Prevention of Tuber- 
culosis, has been appointed director of 
the Phipps Institute. He succeeds Es- 
MOND R. LONG, who retired 30 June after 
having headed the institute since 1935. 


STEPHEN ROTHMAN, professor of der- 
matology at the University of Chicago, 
has received the special award for 1955 
of the Society of Cosmetic Chemists. 


FRED W. SCHUELER, professor of phar- 
macology at the State University of 
Iowa, has been awarded the Ebert prize 
of the American Pharmaceutical Asso- 
ciation “for his basic research on phar- 
maceutical inhibiting agents and com- 
pounds which may lead to new and 
useful drugs for combatting and control- 
ling severe high blood pressure.” 
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WFRNER KARL WEIHE, former head of 
the electrotechnical laboratory of the 
Karl Zeiss Co., Jena, Germany, who is 
now serving with the Corps of Engineers 
at Fort Belvoir, Va., was admitted to 
United States citizenship 2 July. 


ARTHUR W. GALSTON, of California In- 
stitute of Technology, was appointed 
professor of plant physiology at Yale 
University, effective 1 July. 


HENRIK DOUWE KLOOSTERMAN of the 
University of Michigan has been ap- 
pointed Netherlands visiting professor of 
mathematics for 1955-56. He is serving 
on the faculty of the University of Ley- 
den as professor of mathematical analy- 
sis. 


Necrology 


J. WESLEY ANDERS, Philadelphia, 89, 
former professor of diseases of the ear, 
nose and throat at Temple University 
School of Medicine, 17 June; EDwarpD 
M. BERNECKER, New York, 63, hospital 
administrator of New York University— 
Bellevue Medical Center, former com- 
missioner of hospitals in. New York, 27 
June; PETER |. conrRoy, Crestwood, N.Y., 
60, head of the department of chemistry 
at Fordham University College of Phar- 
macy, 17 June; CLYDE L, EVERSON, Uni- 
versity Park, Md., 49. professor of veteri- 
nary science at the University of Mary- 
land and former president of the Mary- 
land Veterinary Medical Association, 6 
July. 

EDWARD P. FENIMORE, Philadelphia, 
former assistant professor of chemical 
engineering at the University of Penn- 
sylvania, 23 June; FRANKLIN FISKE, New 
York, 75, osteopath, lecturer, former 
editor of the Journal of Osteopathy, 22 
June; ALEXANDROVICH GAMBURTSEV, 
Moscow, 52, director of the Geophysical 
Institute of the Academy of Sciences, 
chairman of the academy’s council on 
seismology, 28 June. 

GEORGE HARTNELL, Wyoming, N.Y., 84, 
former research geologist with the U.S. 
Coast and Geodetic Survey, author, 20 
May; DAVID W. HEUSINKVELD, Cincin- 
nati, 57, assistant clinical professor of 
medicine at the University of Cincinnati, 
25 June. 

S. DAVID KRAMER, St. Petersburg, Fla., 
63, former instructor at the Harvard 
and University of Michigan Medical 
Schools, former director of research of 
the Infantile Paralysis Commission of 
the Long Island Medical College, au- 
thor, 24 June; PEYTON B. LOCKER, Bronx- 
ville, N.Y., 82, mineralogist, director of 
the American International Minerals 
Corp., 3 July. 

EDGAR G. MILLER, JR., New York, 62, 
dean of graduate faculties at Columbia 


University, former professor of biochem- 
istry at the university, 28 June; ANDRE P. 
E. PLANIOL, New York, 61, aeronautical 
engineer and consultant at the Stratos 
Division of Fairchild Engine and Air- 
plane Corp., 30 June; SAMUEL H. RON- 
KIN, New York, 59, dentist, associate 
professor of anatomy at Temple Uni- 
versity in Philadelphia, 27 June; Na- 
THAN ROSENTHAL, New York, 65, hema- 
tologist, authority on leukemia, former 
professor of clinical medicine at the Col- 
lege of Physicians and Surgeons, author, 
29 June. 

LEO SHARTSIS, Bethesda, Md., 49, glass 
expert at the National Bureau of Stand- 
ards, author, inventor, 26 June; GEORGE 
R. SHELTON, Washington, D.C., 66, re- 
tired ceramics technologist at the Na- 
tional Bureau of Standards, former in- 
structor of ceramics engineering at North 
Carolina State College, 28 June; KEL- 
LOG SPEED, Chicago, 76, former professor 
of surgery at the University of Illinois, 
author, 2 July; EDGAR J. TOWNSEND, 
Champaign, IIl., 91, retired professor of 
mathematics and dean of the college of 
science at the University of Illinois, 8 
July. 


Education 


®Four Massachusetts secondary-school 
systems, 10 Massachusetts colleges, and 
the Harvard Graduate School of Educa- 
tion have established a new program in- 
tended to obtain able liberal arts and 
science graduates as elementary- and 
high-school teachers. 

The core of the program is a summer 
school at Weeks Junior High School, 
Newton, where 20 master teachers will 
guide 60 selected student-teachers and 
40 student-observers in the teaching of 
science, social studies, music, art, mathe- 
matics, shop, English, and French to 300 
boys and girls. After the completion of 
summer-school training, a few of the 
student-teachers will be hired to teach, 
with guidance, at the same time that they 
carry on their advanced studies at Har- 
vard. 

The student-teachers who attend the 
summer school will be selected by a 
faculty committee at each of the 10 co- 
operating colleges. The college students 
who have taken certain college courses 
in preparation for teaching may qualify 
as teachers by taking the summer course 
in Newton. Others may use the summer 
course as a means of qualifying for em- 
ployment as interns in one of the coop- 
erating school systems while they com- 
plete their graduate studies. 

Each school system will hire two intern 
teachers who will work under an experi- 
enced teacher in the school and together 
will fill one full-time teaching assign- 
ment. One student teacher will teach 
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full time during the fall term, carrying 
on studies centered on his own teaching 
experience under the Harvard faculty. 
During this term, the other student 
teacher will carry a full load of studies 
at Harvard, including a seminar in which 
he will learn of his partner’s teaching 
experiences. At midyear the two will ex- 
change places. The cooperating school 
systems are Concord, Newton, Weston, 
and Winchester. The colleges are Am- 
herst, Harvard, Holy Cross, Massachu- 
setts Institute of Technology, Mount 
Holyoke, Radcliffe, Smith, Wellesley, 
Wheaton, and Williams. 


® Special courses to prepare neurologists 
and ophthalmologists for careers in 
teaching and research will be started 
next fall in the University of Pennsyl- 
vania’s Graduate School of Medicine. To 
initiate the program, the school has been 
awarded training grants totaling $126,- 
000 for a 2-year period by the National 
Institute of Neurological Diseases and 
Blindness. Julius H. Comroe, Jr., pro- 
fessor of physiology, will be program di- 
rector. The school will continue, mean- 
while, to give its regular courses in neu- 
rology-psychiatry and ophthalmology for 
physicians in clinical practice. 

Student-physicians will be given prac- 
tice in such teaching situations as con- 
ferences, seminars and ward rounds. In- 
struction will be given also in the use of 
visual aids, planning of examinations, 
faculty-student relationships, medical 
writing, library use, and medical admin- 
istration. 

Candidates for the courses must be 
certified by the American Board of 
Neurology or the American Board of 
Ophthalmology, or must have met most 
of the requirements for certification. 
Preference will be given to doctors rec- 
ommended by their own medical school 
faculties with the understanding that 
they will return for full-time teaching 
and research careers. 


"A comprehensive program of lectures 
on titanium, designed especially for prac- 
ticing engineers, will be conducted at 
New York University College of En- 
gineering 12—16 Sept. Engineers and sci- 
entists from industry and research labo- 
ratories and members of the university 
faculty will present 25 talks on the metal. 
The subjects to be covered are extrac- 
tion and melting (12 Sept.); phase dia- 
gram metallography and alloying (13 
Sept.); heat treatment and mechanical 
properties (14 Sept.); mechanical metal- 
lurgy, analysis, corrosion, and fabrica- 
tion (15 Sept.); fabrication and applica- 
tions (16 Sept.). Evening discussion 
sessions will supplement the lectures, 
which will be given at the University 
Heights campus in the Bronx. 

The program is open to all persons 
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with a general engineering and metal- 
lurgical background. Applicants may 
register until 20 Aug. for 1 day or more 
of the program. Dormitory space on the 
University Heights campus will be avail- 
able from 11-17 Sept. Information and 
applications can be obtained by writing 
to Assistant Dean Wilbur K. McKee, 
Office of Special Services to Business 
and Industry, New York University, 6 


Washington Square N, New York 3. 


® Establishment of a Natural Resources 
Institute to “stimulate and coordinate 
teaching and research in the conserva- 
tion, development, and wise use of nat- 
ural resources,” has been authorized at 
Ohio State University. The new institute 
will be located within the College of 
Agriculture but will be university-wide 
in scope and service. 

In authorizing the institute, the uni- 
versity’s board of trustees made several 
recommendations, which will take effect 
26 Aug. They include a reorganization 
of the university's Franz Theodore Stone 
Institute of Hydrobiology at Put-in-Bay, 
which will be renamed the Franz Theo- 
dore Stone Laboratory. The Put-in-Bay 
Laboratory will be placed under control 
of the executive director of the Natural 
Resources Institute. At the same time, 
the department of hydrobiology will be 
abolished, and its courses of instruction 
will be returned to various other teaching 
and research departments on the campus. 


® The United States and Norway have 
renewed for a second 5-year period an 
educational exchange agreement under 
the Fulbright Act. The agreement, signed 
in Oslo by the U.S. ambassador, L. 
Corrin Strong, and the Norwegian for- 
eign minister, Halvard M. Lange, on 
behalf of their respective governments, 
provides the equivalent of $1.25 million 
in Norwegian kroner to continue the 
program for another 5 years at an an- 
nual expenditure of the equivalent of 
$250,000 a year. The money will be used 
to finance travel of Norwegians to the 
United States for study, teaching, lectur- 
ing, or advanced research, and to pay 
travel and maintenance costs for Ameri- 
cans to go to Norway for similar pur- 
poses. Nearly 900 exchanges have taken 
place since the program began in 1949. 


Grants, Fellowships, and Awards 


® The National Science Foundation has 
announced ‘a second program of post- 
doctoral fellowship awards for 1955-56. 
These new awards, like those in the first 
program, are for advanced study and 
training in the mathematical, physical, 
medical, biological, and engineering sci- 
ences, including anthropology, psychol- 
ogy (excluding clinical psychology), ge- 


ography, and certain interdisciplinary 
fields. 

Those eligible to apply are postdoc- 
toral students, staff members, holders of 
the M.D. degree who wish to pursue ad- 
vanced training and research in one of 
the basic medical sciences, and terminal- 
year graduate students who will receive 
the doctorate by February 1956. The Na- 
tional Academy of Sciences—National 
Research Council will again receive ap- 
plications for the awards, evaluate them 
through its fellowship boards, and nomi- 
nate candidates to the National Sciencé 
Foundation. 

Candidates must be citizens of the 
United States. Fellows will be required 
to devote full time to advanced scientific 
study or scientific research during the 
period of the fellowship award. A fellow 
may not rec eive remuneration from an- 
other fellowship, scholarship, or similar 
award or federal grant or contract dur- 
ing the tenure of the fellowship. Fellow- 
ships will be awarded on 20 Oct. Ap- 
plications must be received in the 
Fellowship Office of the National Re- 
search Council, 2101 Constitution Ave., 
NW, Washington 25, D.C., by 12 Sept. 


®The New York Academy of Sciences 
has announced two prizes of $300 each, 
the A. Cressy Morrison prizes in natural 
science, for the two most acceptable 
papers in the field of science covered by 
the academy or its affiliates. Another 
prize of $500, the Boris Pregel prize, is 
offered for the best paper on radioactive 
substances. The papers should be sub- 
mitted, in form ready for publication, 
before 15 Oct. Details may be obtained 
from the academy, 2 E. 63 St., New 
York 21. 


®Stanford Research Institute has been 
awarded a grant of $26,000 by the 
Rockefeller Foundation to assist the 
participation of foreign scientists and 
engineers in the World Symposium on 
Applied Solar Energy that is scheduled 
for 31 Oct.—4 Nov. at Phoenix and Tuc- 
son, Ariz. 

The funds will enable more than 25 
foreign scientists to take part in the 
symposium, which is being planned by 
the institute with the cosponsorship of 
the Association for Applied Solar En- 
ergy and the University of Arizona. 

Priority in dispersing the funds will 
be given to those who have contributed 
most importantly to the field of solar 
energy research. However, partial as- 
sistance may be given to qualified re- 
searchers from countries whose contribu- 
tions have been moderate but whose 
resources of solar energy are unusually 
large. Dispersal of funds will be deter- 
mined by a committee on foreign dele- 
gates headed by Robert L. Woodcock 
of Stanford Research Institute. 
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Reports and Letters 


Blood Volume of the 
Rhesus Monkey 


In the course of an investigation of the 
hemopoietic response of the rhesus mon- 
key to total-body x-irradiation, it became 
necessary to express data in terms of the 
average blood volume of these animals. 
A review of the literature failed to reveal 
this information and the study reported 
here was undertaken to establish this 
value. 

Twenty prepuberty rhesus monkeys, 
10 males and 10 females, were used in 
the study. For a period of 6 wk prior to 
the determinations, the animals were 
maintained on a standard laboratory 
diet. During this period the animals did 
not exhibit any sign of the diseases com- 
mon to the species. 

The blood-volume determinations 
were made according to the method of 
Aust et al. (1), using radioactive iodi- 
nated human serum albumin (IHSA) as 
the tracer agent. In brief, 2.0 uc of IHSA 
in a volume of 0.5 ml was injected into 
the right femoral vein of each animal. 
Ten minutes later, a sample of blood 
was withdrawn from the left femoral 
vein into a heparinized syringe. A 1.0-ml 
aliquot of this sample was then assayed 
in a well-type scintillation counter, Pre- 
viously, 0.5 ml of the IHSA had been 
diluted to a total volume of 1000 ml. A 
1.0-ml aliquot of this known dilution was 
used as a standard and was assayed in 
the same manner. The blood volume was 
computed by the following formula: 


Net counts/min of standard x 10° | .. 
: =B.V. 
Net counts/min of sample 


The 20 animals included in this study 
weighed from 2.2 kg to 5.3 kg. The blood 
volumes ranged from 49 ml/kg to 71 
ml/kg. The average blood volume was 
found to be 60.9 ml/kg, and the prob- 
able error of this mean is 0.96 ml/kg. 
This distribution about the mean closely 
corresponds to values given by Freinkel 
et al. (2) and Storaasli et al. (3) in 
similar studies performed on human be- 
ings. 

Although human serum albumin is a 
foreign protein to these animals, the 
half-time of the plasma clearance of the 
ITHSA was found to be 22 hr, and this 
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approximates values reported by Stora- 
asli (3) in human beings. In addition, 
repeated injections of this material into 
individual monkeys have not induced 
demonstrable foreign protein reactions. 

M. A. BENDER 
Roswell Park Memorial Institute, 
Buffalo, New York 
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Identification of Vaccine Strains of 
Newcastle Disease Virus 


Before random purity and _ potency 
tests can be applied to living virus vac- 
cines for Newcastle disease, a practical 
method is needed for typing and identi- 
fying the strain of virus in the vaccine 
(1). Such a method based on several 
years of study of strains of virus from 
the Newcastle disease repository at Wis- 
consin (2) has been tested successfully, 
using samples of vaccines submitted by 
the Biological Products Section of the 
U.S. Department of Agriculture. 

The vaccine sample is reconstituted so 
that 100 chicken vaccine doses are con- 
tained in 1 ml, and five tests are made 
on selected dilutions of the sample: LD,, 
for 10-day chicken embryos; mean death 
time of the minimum lethal dose; intra- 
cerebral pathogenicity for day-old chicks; 
susceptibility to neutralization by New- 
castle disease virus antiserum of known 


titer; and bacterial contamination (3). 
Allanto-amniotic fluids harvested from 
embryos inoculated for the LD,, test are 
examined for equine erythrocyte agglu- 
tinins and for resistance of the fowl ery- 
throcyte agglutinins to inactivation at 
56°C. 

The strains are typed according to 
their growth rate (4), which is measured 
by the mean death time of the minimum 
lethal dose. The lentogenic, or slowly 
growing, strains, which take 90 to 150 hr 
to kill embryos, include only a few strains 
that are all of low pathogenicity for 
chickens. Two strains are used in intra- 
nasal or aerosol vaccines. The mesogenic, 
or intermediate, strains, which take 60 to 
90 hr to kill, include a larger group of 
strains possessing low to high pathogenic- 
ity for chickens. Two strains are used in 
wing-web vaccines. The velogenic, or rap- 
idly growing, strains, which kill in 40 to 
60 hr, include a large group of strains 
of moderate to high pathogenicity for 
chickens, All are unsatisfactory as vac- 
cines. 

The strain is defined by the use of ad- 
ditional test characteristics. A compari- 
son (Table 1) of the four widely used 
American living virus vaccine strains— 
Bl, LaSota, Roakin, and MK107 (L), 
illustrates the use of definitive tests (tests 
6 and 7) in conjunction with typing tests 
(tests 2 and 3). 

The LD, in test 1 is dependent on 
vaccine production procedure, such as 
the quantity of diluent and buffers used 
in packaging, and is not of diagnostic im- 
portance, The intracerebral pathogenic- 
ity index of lentogenic strains should be 
less than 0.25, so the index (test 3) helps 
to confirm the test for the mean death 
time (test 2). The capacity to aggluti- 
nate equine erythrocytes (test 6) differ- 
entiates the two strains in each type. 
Stability of the fowl erythrocyte agglu- 
tinins at 56°C (test 7) serves as an addi- 
tional check on the strain definition, since 
all four strains should be inactivated in 
15 min. 

Some of the afore-described tests have 
been made on all of the 80 strains of 
Newcastle disease virus available in the 
repository, and other tests have been 
made on fewer of these strains. Twelve 
additional characteristics are being con- 


Table 1. Characteristics of four vaccine strains 


Test 2, fie Test 6, 
Test 1, mean heal equine 
Sample LD» death ean hemag- 


(log) time es 


Test 7, Diagnosis 
resistance. 


in) Type Strain 


7 120, «0.1 0 
B 7 100 0.1 0.4 
C 5 70 1.1 0 
D 5 60 1.1 


> 15 Lentogenic Bl 

Lentogenic LaSota 

> 15 Mesogenic Roakin 
MK107 (L) 


15 Mesogenic 
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sidered and are particularly useful in 
differentiating velogenic strains (5). 
Studies on the genetic stability of certain 
test characters (6) indicate that, with 
proper precautions, the method suggested 
here for strain typing and differentiation 
can be successfully employed. 

R. P. Hanson 

C. A. Branpiy 
Departments of Veterinary Science and 
Bacteriology, College of Agriculture, 
University of Wisconsin, Madison 
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Conditioned Aversion to Saccharin 
Resulting from Exposure to 
Gamma Radiation 


It was previously observed (/) that 
the water and food consumption of rats 
was depressed during exposure to a 
relatively low dose of low-intensity 
gamma radiation. The severity of this 
depression increased with successive ex- 
posures to radiation, although consump- 
tion between exposures was similar to or 
exceeded that of nonirradiated controls. 
It was suggested that the progressive 
change in consummatory behavior dur- 
ing repetitive exposure may be, in part, 
a conditioned response in which the 
avoidance of water and food is strength- 
ened by learning through repeated cou- 
pling with the radiation situation. 

A clearer demonstration of the learn- 
ing phenomenon would be provided if the 
conditioned avoidance of water or food 
could be elicited in the absence of radia- 
tion exposure. This report (2) describes 
the results of an experiment designed to 
provide such a test. The water available 
during irradiation was made discrimina- 
tive to the animal, by the addition of 
saccharin. Subsequently, the saccharin 
flavor was employed 4s a taste stimulus 
in a postirradiation test for a conditioned 
aversion to the discriminative fluid. 

The animals were Sprague-Dawley 
stock bred at this laboratory. Each ani- 
mal was maintained in an individual 
cage. Two.plastic 100-ml drinking bottles 
with glass nipples were attached to each 
cage except during specified periods. 
The difference in weight of each drinking 
bottle and of its contents before and 
after a given test period was used as the 
estimate of fluid consumption. 
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Eighty male rats from 16 litters were 
subjected to a preirradiation series of 
tests to determine their degree of pref- 
erence of a 0.1-percent saccharin solution 
in relation to tap water. Both fluids were 
presented concurrently. Tests were also 
made to evaluate a possible position pref- 
erence in drinking in the two-bottle situ- 
ation. Very few animals exhibited a 
drinking-bottle position preference strong 
enough to overcome their preference for 
saccharin. As a result of these tests, 20 
animals with the lowest preference for 
the saccharin solution and/or the highest 
position preference were eliminated. The 
remaining animals were randomly as- 
signed to six groups, with the restriction 
that each group contain at least one 
member, and not more than two mem- 
bers, from each litter. The experimental 
treatment for each group is shown in 
Table 1. 

For radiation exposure, all animals 
were confined in Lucite boxes and ex- 
posed in the gamma field of a 7-c co- 
balt-60 radiation source. Attached to each 
box was a single plastic drinking bottle 
that contained either tap water or sac- 
charin solution, as specified in the ex- 
perimental design. The 30-r and 57-r 
exposures were made at radiation intensi- 
ties of 5.0 r/hr and 9.5 r/hr, respectively. 
The sham-irradiated groups were placed 
in the radiation field behind a lead shield. 
The total exposure period was 6 hr for 
all groups. 

Measurements of fluid consumption 


Table 1. Experimental treatment for each 
group. 


Fluid 


No. of Radiation present 
Group animals ‘*Posure during 

dose (r exposure 
I 10 0 Tap water 
II 10 0 Saccharin 
solution 
Ill 10 30 Tap water 
IV 10 30 Saccharin 
solution 
4 10 57 Tap water 
VI 10 57 Saccharin 
solution 


Groups II, Groups I, 
IV, VI Ill, \ 
Radiation (saccharin (water 
dose (r) present present 
during ir- during ir- 


radiation) * radiation ) 


0 88.0 (11.0)* 93.2 (2.3) 


30 33.4 (9.8) 94.8 (8.2) 
57 3.1 (3.7) 96.8 (1.8) 


* Standard error of the median. 


PRE ARADATION PREFERENCE SCORE 


SACCHARIN PREFERENCE SCORE 


3 7 9 23.27 3S 39 43 47 S 55 59 65 
OAYS POST-IRRADIATION 


Fig. 1. Median saccharin preference scores 
for animal groups exposed concurrently to 
gamma radiation and saccharin-flavored 
drinking water. 


indicated that all animals had tasted the 
fluid presented to them during radiation 
exposure. On day | postirradiation, the 
groups that had received water during 
exposure were presented with the sac- 
charin solution only for 6 hr, and the 
other groups received water only in order 
to equalize the experience with saccharin. 
On day 2 postirradiation, saccharin solu- 
tion and water were simultaneously avail- 
able to each animal for a 6-hr period, 
Beginning with the day 3 postirradiation, 
both saccharin solution and water were 
available to each animal on a continuous 
basis. Measurements of consumption 
were made at 24-hr intervals. 

During the postirradiation preference 
testing period, the drinking bottles were 
reversed daily to avoid a stereotyped posi- 
tion response. An effect of position was 
not detectable when the saccharin pref- 
erence was distinctively high or low, 
However, when the scores were in the 
neutral range of preference, a position 
effect could be detected. In order to mini- 
mize the effect of position on the scores, 
each consecutive left and right measure- 
ment pair are combined for each animal, 
and 48-hr values are reported. 

The saccharin preference score utilized 
is the quotient for the ratia 


Total fluid intake (g) 


The median preirradiation saccharin 
score for all animals was observed to be 
86.1 (S.E.=1.0) for two 6-hr test peri- 
ods; that is, the saccharin solution con- 
stituted 86.1 percent of the total fluid 
consumption. The results of the initial 
postirradiation preference test period for 
each group are summarized in Table 2. 
Animals presented with saccharin dur- 
ing the sham-irradiation (0 r) main- 
tained their preference during the post- 
irradiation test period. However, animals 
that were exposed to 30 r or 57 r with 
saccharin available during irradiation ex- 
hibited a marked decrease in their pref- 
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Table 2. The median saccharin solution 
preference score for each group during the 
initial 48-hr postirradiation test period 
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% 
3 
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erence score in the postirradiation test 
(Table 2). Exposure to 30 r was sufficient 
to negate the previous preference for sac- 
charin, while exposure to 57 r resulted 
in a striking aversion to saccharin. 

The consumption of saccharin and tap 
water was determined daily for 20 days 
and then at intervals of 2 to 5 days dur- 
ing the next 40 days. The saccharin pref- 
erence scores for groups that had sac- 
charin available during irradiation are 
summarized graphically in Fig. 1. The 
conditioned aversion to the discriminate 
fluid tas still present 30 days after irra- 
diation, although «»me extinction was 
apparent. 

The use of saccharin solution in the 
present study has made it possible to 
demonstrate the effectiveness of ionizing 
radiation to act as an unconditioned 
stimulus in animal behavior. Rats tend to 
avoid a taste stimulus that has been as- 
sociated with radiation exposure, al- 
though the stimulus is usually preferred. 
The conditioned aversion to saccharin is 
relatively radiosensitive, being effected 
by a 6-hr coupling with a 30-r dose of 
low-intensity (5 r/hr) gamma radiation. 
The conditioning appears to be dose- 
dependent in terms of the strength of 
saccharin aversion and in the persistence 
of this aversion, 

Although the conditioned aversion in 
this study is dependent on taste discrimi- 
nation, it may be symptomatic of broader 
behavioral disturbances instigated during 
radiation exposure. If this is true, then 
it should be possible to detect avoidance 
behavior with stimuli other than taste. 
Such studies are now in progress. 

The processes through which radiation 
is capable of operating as an uncondi- 
tioned stimulus are unknown. Since con- 
summatory behavior is partially a reflec- 
tion of gastric function, it is plausible to 
suspect gastrointestinal disturbances as 
the physiological events that motivate the 
animal in the learning situation. Gastro- 
intestinal functions are known to be dis- 
turbed during irradiation and are re- 
sponsive to the same magnitude of radia- 
tion dose (3). 

J. Garcia 
D. J. Kimeporr 
R. A. 
Division of Biology and Medicine, 
U.S. Naval Radiological Defense 
Laboratory, San Francisco, California 
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Intolerance of Dizygotic Human 
Twins to Reciprocal Skin 
Homografts 


Skin homografts transplanted between 
two human individuals of ordinary ge- 
netic diversity are almost invariably re- 
jected by the host individual (/). When 
homografts are exchanged between 
monozygotic, or “identical,” human 
twins, however, they survive perma- 
nently (J). With one possible exception 
(2), the behavior of skin homografts: in 
dizygotic, or “fraternal,” human twins 
has not been reported in the medical lit- 
erature. Meyer-Burgdorff (2) described 
the rejection of skin homografts in a pair 
of twins whom he regarded as monozy- 
gotic, but the diagnosis of monozygosity 
was not based on objective criteria. 

Skin homografts exchanged between 
dizygotic twin cattle frequently survive 
indefinitely (3) and behave in all re- 
spects like autografts, This is in contrast 
to the rejection of homografts exchanged 
between ordinary cattle siblings or be- 
tween dizygotic twin sheep (4). The con- 
trast between cattle and sheep in this 
respect has been attributed (5) to the 
interchange of fetal blood in cattle twins, 
as is evidenced by the occurrence of free- 
martins in cattle. Furthermore, in cattle 
each member of a dizygotic twin pair 
usually has two types of red blood cells, 
a heterogeneity suggestive of an actual 
transplantation of blood-forming tissues 
by way of the fetal vascular anastomoses. 
Such animals are spoken of as erythro- 
cyte chimeras (3). At least one such 
chimera has been described in man (6). 

The present tests were performed in 
the hope of determining the zygosity of 
two pairs of twins that presented diffi- 
culty in a twin study on mental defi- 
ciency (7). Both pairs of twins had 
identical blood antigens and very similar 
dermatoglyphic patterns. Blood of all 
four twins was examined at the Knicker- 
bocker Foundation, for heterogeneity of 
the red blood cells in respect to the ABO 
antigens, with negative results. Since in 
each case one twin was severely defective, 
both mentally and physically, ordinary 
morphological criteria of zygosity could 
not be relied upon. In one set of twins, 
13-year-old girls, the defective member 
had microcephaly of postnatal origin, 
retrolental fibroplasia, and a symmetrical 
growth anomaly of the toes. The other 
set of twins were 11-year-old boys, of 
whom one was a mongoloid imbecile; 
the mongoloid had a moderate amount 
of brown (superficial) eye pigmentation 
that was lacking in his brother, A more 
detailed report of these cases is in prepa- 
ration. 

Full-thickness, circular skin homo- 
grafts were reciprocally transplanted in 
corresponding defects made on the volar 


surface of the left forearms of each of 
the two sets of twins. Follow-up exami- 
nations made through the ninth week 
after transplantation confirmed survival 
of the homografts in the twin girls, in- 
dicating a probable monozygotic rela- 
tionship. Between the 18th and 22nd 
postoperative days in the twin brothers, 
however, a sudden violent rejection of 
the skin homografts occurred. This was 
evidenced by a marked induration, red- 
ness, vascular thromboses, hemorrhage, 
eventual gangrene, and rapid sloughing 
of the entire full-thickness of skin in both 
twins. Except for this relatively delayed 
reaction, the phenomena observed were 
identical to those associated with the 
sloughing of skin homografts between 
two unrelated individuals (J). The re- 
sult was taken as evidence that the twin 
brothers were dizygotic in origin. 

The senior author is conducting fur- 
ther studies on the behavior of skin 
homografts in dizygotic twins. 

Biair O. Rocers 
Gordon ALLEN 
Department of Plastic Surgery, 
Si. Barnabas Hospital, Newark, 
New Jersey, and National Institutes of 
Health, Bethesda, Maryland 
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C'4-Acetate Incorporation into 
Liver Lipids and Glycogen 
of Irradiated Rats 


In vivo differences in C"*-acetate in- 
corporation into glycogen and lipids of 
the liver have been studied in normal and 
irradiated animals (J). Previous inves- 
tigations into the effects of irradiation 
have been concerned with either glyco- 
gen or fatty acids. Denson et al. (2 
have reported liver glycogen increases in 
rats starved 24 hr postirradiation, while 
Ross and Ely (3) have shown that liver 
glycogen appeared within 3 hr after 
x-ray exposure. However, Fishel (4) has 
reported diminishing glycogen deposi- 
tion after irradiation, and Prosser (35), 
studying the later effects, observed low 
liver glycogens. In fasted irradiated rats, 
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Table 1. Effect of irradiation on acetate-C™ incorporation into liver glycogen and fatty 


acids 
Liver 
No. of Dose Starvation Liver Total fatty Total 
animals (r) period glycogen counts acids counts 
(hr ) (%) (%) 
8 0 0 3.4 66 3.7 220 
8 0 48 0.5 79 3.8 45 
8 1500 48 3.4 203 4.2 410 
7 1500 24/24* 2.7 95 3.7 217 
8 1500 48/24+ 3.7 176 3.7 


* Animals fasted 24 hr before and after irradiation. 
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+ Animals fasted 48 hr before and 24 hr after irradiation. 


Table 2. Effect of irradiation on incorporation of acetate-C™ into liver lipid fractions 


‘ Liver Liver 
No. of Dose Starvation phospho- Total neutral Total 
animals (r) oy lipids counts fat counts 
r) (mg) (mg) 
6 0 48 187.1 50 112.1 69 
8 1500 48 185.3 51 113.8 142 


liver glycogen was found by McKee (6) 
to be higher than in fasted controls. This 
effect was first ascribed to retarded gly- 
cogenolysis. Fasting preliminary to x-ray 
exposure indicated, however, that the 
high levels might be the result of gly- 
cogen formation. Our studies have pur- 
sued this line and have further employed 
the incorporation of labeled acetate to 
compare the metabolic activity in irradi- 
ated and normal animals. 

Coniglio et al. (7) found an increase 
in the incorporation of intraperitoneally 
administered C1-acetate into liver fatty 
acids of x-rayed animals. Since Neve and 
Entenman (8) observed increases in 
blood phospholipids, which might be a 
reflection of liver synthesis, the liver lip- 
ids of two groups of animals were frac- 
tionated into phospholipids and neutral 
fat. Thus in these studies interest was 
also centered on the particular lipid frac- 
tion into which acetate incorporation oc- 
curred. 

Female albino rats weighing 175 + 15 g 
were given a single dose of 1500 r with 
a G.E. Maximar x-ray and were fasted 
24 or 48 hr. They were then fed 0.02 mg 
of sodium acetater1-C™ (0.2 uc) dis- 
solved in 0.5 ml of water. After 2 hr the 
animals were sacrificed, The livers were 
isolated, weighed, and immediately 
placed in hot potassium hydroxide. After 
the mixture was heated 5 hr the glycogen 
was obtained by successive precipitation 
with 60-percent ethanol. The liver fatty 
acids were extracted with ethyl ether 
from the acidified ethanol supernatant. 
The results of these analyses are shown 
in Table 1. 

Significant increases in the percentage 
of liver glycogen can be seen in all fasted 
irradiated animals as compared with 
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fasted controls. In the last group, in 
which the starvation period would have 
reduced the values comparable to the 
controls (0.5 percent), the glycogen 
value of 3.7 percent obtained 24 hr post- 
irradiation could best be explained by 
synthesis of glycogen. This does not sup- 
port Denson (2) and others who attrib- 
ute the increased glycogen to a retarda- 
tion of glycogenolysis but does support 
McKee’s suggestion that liver glycogen 
after irradiation is produced by glyconeo- 
genesis. Increased synthesis could result 
from the utilization of fragments re- 
leased by the cellular breakdown that 
accompanies x-irradiation. 

An accelerated metabolism caused by 
a greater supply of glycogen-forming in- 
termediates would also explain the in- 
creased C'*-incorporation into glycogen 
in the animals fasted 48 hr before irradi- 
ation. Hughes and Tolbert (9), adminis- 
tering amino acids and carbohydrates, 
and Morehouse and Searcy (/0), feeding 
lipids, have shown that greater amounts 
of C'4-carbon dioxide are expired from 
irradiated animals than from normal ani- 
mals, Further investigations are planned 
to determine the rates of release of C'- 
carbon dioxide after labeled-acetate 
feeding. 

The total fatty acids of the liver show 
that irradiation increases the incorpora- 
_tion of C** some tenfold over that of the 
fasted controls. This could be caused by 
a net synthesis of fatty acids from acetate, 
even though the amounts are not suffi- 
cient to be seen in inereased weight of 
fat. 

In two more groups of animals, the 
lipid fraction that incorporated the great- 
est amount of C!* was determined. These 
animals were treated as before, except 


that the livers were extracted for total 
lipids. This total lipid was divided into 
neutral fat (acetone soluble) and phos- 
pholipids (acetone insoluble). The re- 
sults are shown in Table 2. 

No differences in the incorporation of 
the label or in the absolute amounts of 
phospholipids isolated from the two 
groups of animals can be seen. Thus it 
does not appear that irradiation has ap- 
preciably affected the synthesis of phos- 
pholipids from fatty acids in the liver 
during the period studied. Although the 
amount does not increase significantly, 
the incorporation of C"™ into the neutral 
fat of the irradiated animals is about 
twice that of the normals. This result is 
consistent with that found for the total 
fatty acids and could possibly also be ex- 
plained by a somewhat greater net syn- 
thesis of the fatty acids in the neutral fat. 
The magnitude of the synthesis could be 
too small in the period studied to be re- 
flected in an increased weight which 
might further be kept constant by the 
needs of metabolic processes. From these 
results it is concluded that irradiation 
affects the incorporation of labeled ace- 
tate into the neutral fat fraction more 
than into the phospholipid fraction. 

Further work is contemplated to give 
substantiation and elucidation to these 
observations. 

Marcaret G. Morenouse 
Ronavp L. Searcy 
Department of Biochemistry and 
Nutrition, University of Southern 
California, Los Angeles 
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Aerial Blobs 


Twinkling of the stars has its origin in 
the temporary fading of their light and in 
lateral excursions of their images. These 
variations in light intensity and position 
of the stars are caused by disturbances 
in the earth’s atmosphere. 

In this paper attention is called to 
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some striking features of the stellar scin- 
tillations and excursions that are due to 
what I propose to call aerial blobs (1). 
Although many atmospheric disturbances 
refract, diffract, scatter, or absorb light 
from distant celestial and terrestrial 
sources in an irregular manner, aerial 
blobs are volumes of air of locally al- 
tered density, temperature, and water 
content that possess remarkable opti- 
cal properties. Blobs in combination with 
the mirrors or lenses of a telescope often 
bodily displace the images of stars or 
focus them in points in front or behind 
the regular focal surface, as is shown in 
Fig. 1. 

Figure 2 (top) depicts the structure of 
a typical extrafocal stellar image as ob- 
tained from an instantaneous exposure 
with the 200-in. telescope. The extrafocal 
image shown is composed of a network of 
dark and bright patches and lanes. (The 
inner circle is due to the obstruction of- 
fered by the observer's cage.) Notice the 
distinct points A, B, C; these are good 
stellar images resulting from the com- 
bined optical action of the telescope and 
various aerial blobs traveling through 
the cylindrical beam of light from a 
given star falling on the 200-in. mirror. 
If, instead of taking a still picture, the 
photographic plate is moved in a plane 
normal to the axis of the telescope, the 


Fig. 1. The combined optical action of the 
aerial blob M and a telescope lens (or 
mirror) focus parallel starlight at F’ in- 
stead of at the ordinary focus F for an 
undisturbed atmosphere. P is the photo- 
graphic plate. 
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Fig. 2. (Top) Possible structure of extra- 
focal stellar image of the 200-in. telescope 
with sharp focused star images at A, B, C, 
which are due to the combined optical ac- 
tion of the 200-in. mirror and aerial blobs 
approximately 20 to 30 in. in size. (Bot- 
tom) Drifted extrafocal image. 


points A, B, C will produce sharp stria- 
tions. These will be inclined as shown if 
the blobs have any velocity component 
normal to the motion of the plate (Fig. 
2, bottom). 

Linear dimensions of aerial blobs have 
been observed ranging from millimeters 
to many meters. Blobs may be globular, 
lenticular, or cylindrical in shape, thus 
producing sharp pointlike or linelike ex- 
trafocal images of stars. Often hundreds 
of blobs are quite regularly spaced and 
drift with the winds at various altitudes 
up to 50 km or perhaps higher. Methods 
for the determination of the physical 
characteristics of aerial blobs, of their 
velocities, and of the altitudes at which 
they are found have been discussed in 
another place (2). 

A most amazing feature of many aerial 
blobs is their durability and_ stability; 
some of them preserve their shapes for 
hours. The lifetime of blobs can best be 
observed through the partial or total con- 
densation of their moisture content. Such 
condensation occurs, for instance, in the 
regions adjoining the vapor trails caused 
by jet planes. 

It is often thought that the continued 
state of commotion is one of the most 
conspicuous features of the atmosphere. 
Individual disturbances such as eddies, 
shock waves, and other local fluctuations 
of density, pressure, and temperature are 
commonly pictured as fleeting and short 
lived. On closer inspection it will be 
noticed, however, that stationary cloud 
formations represent an important aspect 
of the atmosphere. In particular, semi- 
periodically distributed globular and 
striated Cirrus clouds may be intrinsically 
of the same nature as the afore-men- 
tioned aerial blobs. 

The reasons for the durability of aerial 


blobs are not yet well known. The sugges- 
tion may be ventured that their stability 
is related to the thermal, caloric, and 
electric phenomena that governs and 
regulates the water content of the blobs. 
For instance, heat flowing in and out of 
a blob will cause some of its moisture to 
evaporate or to condense. The resulting 
absorption or release of the heat of vapor- 
ization of water tends to stabilize the tem- 
perature within the blob at a constant 
differential relative to the surrounding 
air. Also, the droplets or ice crystals are 
positively and negatively charged. The 
whole swarm of condensed particles thus 
possesses a negative potential energy, 
which helps to maintain the physical 
conditions within the blob. 

The simple optical tests discussed here 
promise to produce a wealth of informa- 
tion on all the important disturbances in 
the earth’s atmosphere. The study of ex- 
trafocal images of bright stars, as well as 
the analysis of drifted spectra (2), are 
particularly useful and are well within the 
reach of instrumental equipment avail- 
able to many meteorologists, amateur 
astronomers, and photographers, who 
should therefore be encouraged to lend a 
hand in the exploration of phenomena 
important for meteorology, to the art of 
forecasting, and to the study of the phys- 
ics of the atmosphere. 

F. Zwicky 
Mount Wilson and Palomar 
Observatories, Pasadena, California 
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Prizes and Awards 


In reading the editorial in Science, 13 
May 1955, I was rather astonished by 
the statement “. . . and the fact that one 
in seven of them have since received the 
highest honor that can come to a 
scientist... .” 

In 1907 Michelson was awarded the 
Nobel prize and also the Copley medal. 
I asked him which he prized the most. 
He replied, “The Copley medal by all 
odds. It is awarded by my peers. At the 
same time I am glad to be able to re- 
model my house.” 

Grorct WINCHESTER 
110 North 6th Avenue,*’ 
New Brunswick, New Jersey 
16 May 1955 
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Book Reviews 


Advances in Carbohydrate Chemistry. 
vol. 9. M. L. Wolfrom, R. S. Tipson, 
and E. L. Hirst, Eds. Academic Press, 
New York, 1954. xviii + 426 pp. Illus. 
$10.50. 


This volume continues the timely and 
well-documented presentations charac- 
teristic of its predecessors. In the first 
chapter R. U. Lemieux discusses “Some 
implications in carbohydrate chemistry 
of theories relating to the mechanisms of 
replacement reactions.” The reactions of 
O-acyl derivatives of sugars, glycosides, 
and glycosyl halides are described. An 
attempt is made to generalize the various 
reactions that these compounds undergo, 
but the author is careful to point out 
known exceptions. This chapter will also 
provide many interesting ideas to those 
engaged in the synthesis of glycosides. 

The chapter on “Alkali-sensitive gly- 
cosides,” by C. E. Ballou, emphasizes 
mechanisms proposed for the hydrolysis 
of glycosides of phenols, enols, and beta- 
substituted alcohols. 

“The 2-hydroxyglycals,” by Mary G. 
Blair, is a brief review of the preparation, 
proof of structure, and chemical reac- 
tions of this series of compounds. A table 
of the properties of 2-hydroxyglycals and 
their conversion products is included. 
This chapter emphasizes that a great 
deal of work remains to be done in this 
field. 

The chapter on “The methy!] ethers of 
hexuronic acids,” by G. O. Aspinall, con- 
tinues the review of methyl ethers of 
sugars undertaken in previous volumes. 

“The raffinose family of oligosaccha- 
rides,” by D. French, is a well-written 
and thoroughly documented account. 
Following a discussion of the methods 
useful in oligosaccharide chemistry, the 
chapter relates the proof of structure of 
these compounds in order of their in- 
creasing complexity. 

The inclusion of the chapter on “The 
conjugates of p-glucuronic acid of animal 
origin,” by R. S. Teague, continues the 
discussion of these compounds under- 
taken in volume 8 of this series. Of con- 
siderable interest is a treatment of the 
intermediary metabolism of p-glucuronic 
acid and its conjugates. 

“Paper chromatography of carbohy- 
drates and related compounds,” by G. 
N. Kowkabany, includes a useful corre- 
lation of Ry values with structural fea- 
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tures. Color reagents, solvents, and meth- 
ods of quantitative analysis are included. 
This chapter is probably the most thor- 
ough treatment of this subject available. 

Other chapters include “Color and tur- 
bidity of sugar products,” by R. W. Lig- 
gett, and V. R. Deitz, and “Carboxy- 
methylcellulose,” by J. V. Karabinos 
and Marjorie Hindert. I highly recom- 
mend this volume. 

Mitton Paut Gorpon 

Sloan-Kettering Institute for 
Cancer Research 


L’Analyse Spectrale Quantitative par 
la Flamme. pt. I, Propriétés de la 
flamme. Réalisation et utilisation; pt. 
II, Analyse des émissions dans la 
flamme. R. Mavrodineanu and H. 
Boiteux. Masson, Paris, 1954. 247 pp. 
Illus, Cloth, F. 4.300; paper, F. 3.800, 


The spectral emission of flames has as- 
sumed increasing importance in recent 
years, both for fundamental studies of 
combustion processes and for applica- 
tions to the analysis of mixtures. This 
book is designed primarily for the ana- 
lyst who is concerned with the field of 
flame applications and who is interested 
in the combustion process as it affects 
sensitivity and reproducibility of analytic 
determinations. However, there is an 
abundance of tabular and graphic infor- 
mation in this book that will interest the 
investigator of fundamental flame proc- 
esses as well. 

The book is divided into two parts: 
the first, by Mavrodineanu, covers the 
properties of flames, regulation of flow 
rate and pressure, burners, interferences, 
and photographic and photoelectric meas- 
urement of flame emission; the second, 
by Boiteux, treats the theory of atomic 
and molecular spectra, spectra of flames 
of air-acetylene and oxygen, and excita- 
tion of elements in the flame. This is fol- 
lowed by an extensive appendix giving 
‘tables of wavelengths and band heads 
observed in air-acetylene and oxygen- 
acetylene flames, 11 pages of plates show- 
ing the spectra of various elements in 
flames, a bibliography, a subject index, 
an author index, and table of contents. 

The treatment of instruments and tech- 
niques is informative but incomplete, 
particularly with respect to modern flame 


photometers, Burners used in American 
flame photometers are mentioned but are 
not discussed in detail, probably because 
of the authors’ unfamiliarity with this 
equipment. The theoretical treatment 
and the considerable amount of factual 
data are excellent. The serious investi- 
gator of flames and their analytic appli- 
cations will find this book to be a useful 
contribution. 

Bourpon F. Scrimner 
Spectrochemistry Section, 
National Bureau of Standards 


The Chemistry of Portland Cement. 
Robert Herman Bogue. Reinhold, New 
York, ed. 2, 1955. xix + 793 pp. Illus. 
$16.50. 


The author of this book has achieved 
well-deserved international eminence as 
an authority on cement chemistry. From 
1924 until his retirement within recent 
months, he was director of the Portland 
Cement Association fellowship at the 
National Bureau of Standards. 

The first edition was published in 1947 
and filled a gap in the existing literature. 
This second edition, which follows the 
same pattern as the first, is still unique in 
its field. No other book in English pro- 
vides such a thorough résumé of the re- 
search literature. Robert Bogue has not 
been content to present only the later 
material but has provided historical per- 
spective throughout. He has been a faith- 
ful reporter of the various investigators’ 
material. Indeed, one could wish that he 
had given the reader more of his own 
viewpoint. However, the volume of work 
that has been done by Bogue’s own staff 
is extensive, and accounts of it occupy a 
significant, although not disproportionate, 
fraction of the book. 

This is primarily a book for the re- 
search chemist; but it can be used prof- 
itably for reference by the operating 
chemist and by others also. The initial 
chapters present an interesting history of 
the cement industry, a survey of various 
types of cement, and a concise account 
of portland cement manufacture, The 
main content is in three parts: “The 
chemistry of clinker formation,” “The 
equilibria of clinker components,” and 
“The chemistry of cement utilization.” 

The new edition has been brought up 
to date by the incorporation of a large 
amount of recent material. The number 
of pages has increased from 572 to 793, 
but this is partly the result of the use of 
larger type, a distinct improvement. A 
better conception of the amount of new 
material can be gained from the nearly 
50-percent increase in literature refer- 
ences, The total is now nearly 1300, Ow- 
ing to some duplication of references 
from chapter to chapter, this figure is 
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larger than the number of independent 
references, but it is still striking testimony 
to the industry of the author. The book 
is truly a comprehensive work and a boon 
to the literature searcher. 

The larger type and other changes in 
styling have given the volume a distinctly 
improved and attractive appearance. It 
is well illustrated. 

Haroip H. Srernour 
Literature Research Section, 
Portland Cement Association 


La Végétation de Kaniama (Entre-Lu- 
ishi-Lubilash, Congo Belge). Série Sci- 
entifique No. 61. William Mullenders. 
Institut National pour l’Etude Agro- 
nomique de Congo Belge, Brussels, 
Belgium, 1954. 499 pp. Illus. + plates. 
Paper, F. 180. 


This book presents the results of the 
botanical part of a detailed pedo-botani- 
cal survey of an irregular area of several 
hundred square kilometers in south-cen- 
tral Belgian Congo. The Braun-Blanquet 
system of formally named, hierarchically 
arranged vegetational units is used 
throughout. Twenty-nine such units are 
recognized, of which several are “new.” 
As with other treatments in which the 
units of vegetation are so finely and (to 
judge from the maps) precisely divided, 
the status and significance of these units 
in relation to a larger region are obscure. 

The evidence from the area studied is 
considered to corroborate the view, pre- 
viously advanced by others, that the ex- 
tensive savannahs in the Belgian Congo 
lying between the equatorial forests and 
the more southern, dry and open forests 
are anthropic rather than climatic, with 
fire as a principal factor. Two main 
climax types, both dense forests of 
Guinean affinities, are recognized in the 
area, correlated with the nature of the 
soil and underlying rock. These forests 
are now largely destroyed and replaced 
by savannahs rich in Sudano-Gambesian 
elements. 

Eight hundred sixty-five species of vas- 
cular plants are recorded from the area, 
each represented by one or more collec- 
tions deposited at the herbarium of the 
Institut National pour l’Etude Agrono- 
mique du Congo Belge, at Yangambi, 
C.B., and at the Jardin Botanique de 
l’Etat, Brussels. The identifications have 
been carefully done, with the help of 
well-known specialists in some groups. 

Mullenders’ detailed, thoughtful, and 
technically competent work provides 
some of the basic data toward an under- 
standing of the vegetation of tropical 
Africa, 

ARTHUR CRONQUIS1 
New York Botanical Garden 
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Deterioration of Materials. Causes and 
preventive techniques. A collaboration 
under the joint auspices of the Service 
Technical Committee of the Depart- 
ment of Defense (contract No. N7-mr- 
29127) and the Prevention of Deteri- 
oration Center, Division of Chemistry 
and Chemical Technology, National 
Academy of Sciences—National Re- 
search Council. Glenn A. Greathouse 
and Carl J. Wessel, Eds. Reinhold, 
New York, 1954. xvii +835 pp. Illus. 
$12. 


Deterioration of materials is constantly 
going on around us, but only when we are 
faced with the cost of a repair or re- 
placement do we give the matter much 
thought. That deterioration of materials 
associated with our daily life and our in- 
dustries is important is highlighted by 
the conservative figure of $12 billion, ex- 
clusive of foodstuffs, used by the editors 
of this book in assessing the nation’s an- 
nual loss. 

World War II was instrumental in 
demonstrating to our government, indus- 
try, and men in the armed services the 
terrific cost potential of deterioration. As 
a result, attention was focused on the en- 
tire problem. Problems of decay, corro- 
sion, water damage, and weathering, 
which had been present but not extremely 
acute in our temperate zone, assumed 
tremendous importance when we were 
fighting a global war, with men and ma- 
teriel exposed to all the known extremes 
of climatic conditions. 

In compiling the most up-to-date in- 
formation on deterioration in one book, 
the editors hope that it will serve as a 
guide to those engaged in the handling 
of materials everywhere as well as stimu- 
late further research in unsolved areas 
of deterioration. Some of this information 
has been known for years and has been 
published in various journals and books, 
other data are the result of recent re- 
search dating from the early 1940's, 

Each chapter was prepared by one or 
more specialists in the field, and the 
authors are to be complimented on strik- 
ing a happy balance between condensa- 
tion and information, while at the same 
time presenting their material in a read- 
able, logical way. Those interested in a 
single material or a single aspect of de- 
terioration may feel that too much has 
been sacrificed for brevity’s sake. How- 
ever, for those who wish to pursue a sub- 
ject further, a list of literature citations 
and, in some instances, an additional 
bibliography included at the end of each 
chapter will be of great value. 

Although it would be unjust to say 
that any one part or chapter was more 
important than the others, I wish to call 
particular attention to those chapters in 
part I that so clearly set forth some of 


the factors that bring about deteriora- 
tion. Solutions to deterioration problems 
come only through an understanding of 
those climatic, chemical, physical, and 
biological factors and an appreciation of 
their importance. 

Part II is concerned with individual 
materials and their reaction to the sev- 
eral factors of deterioration. In general, 
the problem of deterioration prevention 
is somewhat simpler when one deals 
with individual materials than when 
several materials are brought together in 
one unit. Part III describes the deteriora- 
tion problems and the prevention meth- 
ods that have been developed for two 
general classes of assembled units. 

The three chapters in part IV deal 
with quite diverse subjects, but all are 
important in the over-all field of deteri- 
oration. “Dehumidification,” the title of 
Chapter 13, is not particularly informa- 
tive. The chapter deals with storage of 
materials in a relatively dry atmosphere. 
Techniques developed by the U.S. Navy, 
which is successfully using this preserva- 
tion method for both ships and ware- 
house-stored material, are described. 

The appendix deserves mention be- 
cause it gives information on sources and 
identifying svinbols of government speci- 
fications, 

The editors and authors are to be com- 
plimented on gathering this information 
into one volume. The book should be of 
value to all who are in any way con- 
cerned with deterioration, whether in in- 
dustry, research, or government service. 
As one who was associated with packag- 
ing of war materiel during World War 
II, I only wish that such a book had been 
available in 1942. 

Frep E. Dickinson 
Department of Wood Technology, 
University of Michigan 


Contributions to the Theory of Partial 
Differential Equations. L. Bers, S. 
Bochner, and F. John, Eds. Annals of 
Mathematics Studies, No. 33. Prince- 
ton Univ. Press, Princeton, N.J., 1954. 
vi+ 257 pp. Paper, $4. 


In October 1952 a conference on par- 
tial differential equations organized and 
sponsored by the National Academy of 
Sciences—National Research Council was 
held at Arden House, Harriman, N.Y. 
Fifteen papers presented there and sub- 
sequently submitted for.publication are 
collected in this volume. Their authors 
are well-known specialists in the field of 
partial differential equations connected 
with various American universities: Berg- 
man, Bers, Bochner, Browder, Diaz, 
Douglis, John, Lax, Leray, Loewner, Mil- 
gram, Morrey, Nirenberg, Protter, and 
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Rosenbloom. Some of the papers are the 
usual type of research papers, complete 
with detailed definitions and_ proofs; 
others give a review of recent advances 
made by their authors and their associates 
or announce results of work that is in 
progress. Most have extensive bibliogra- 
phies appended to them. 

Taken together, the papers give a fairly 
comprehensive picture of the progress 
that has been made in the theory of par- 
tial differential equations during the last 
10 years, at least in this country. The 
progress is impressive. It is concerned 
with the classification of partial differen- 
tial equations of higher order and of sys- 
tems with respect to their type, roughly 
elliptic, parabolic, or hyperbolic, the ap- 
propriateness of various problems for 
each of these types, the function-theoretic 
behavior of the solutions, with the most 
emphasis on their regularity properties, 
but with some attention to their singular 
behavior, the “coherence” of the solutions 
with the coefficients of the equations and 
with the initial and boundary data. It is 
remarkable to what extent these specific 
problems of classical analysis are at- 
tacked by the concepts and the methods 
of modern abstract functional analysis. 
Although this volume will probably be 
studied only by those who work in this or 
a related field, it is an important guide to 
present research in this very active and 
fascinating branch of mathematics. 

Micuaet 
Department of Mathematics, 
Purdue University 


Mosquitoes: Their Bionomics and Rela- 
tion to Disease. William R. Horsfall. 
Ronald Press, New York, 1955. viii + 
723 pp. $16. 


William Horsfall has given, in this 
book, a general review of the literature 
on mosquito biology, with particular em- 
phasis on studies of life-histories and 
behavior and. on relationships with dis- 
ease-producing organisms. The material 
is arranged by taxonomic categories. 
There is a discussion, some 40 pages 
long, of the general characteristics of the 
subfamily Culicinae, followed by sum- 
maries of the pertinent literature on each 
genus and species. The author's inten- 
tion seems to be to supply a reference 
book for mosquito workers, rather than 
a review for general biologists. The book 
forms a sort of gigantic abstract and 
index of the mosquito literature, with 
little attempt at evaluation or generaliza- 
tion. This indeed is almost automatically 
precluded by the taxonomic arrange- 
ment of materials. 

The coverage of the literature is thor- 
ough and the material, particularly in 


22 JULY 1955 


relation to phenomena of disease trans- 
mission, is frequently arranged in con- 
venient tabular form. It is unfortunate, 
from the point of view of reference, that 
the bibliography is given in skeleton 
form, without titles of journal articles. 
This makes it difficult for the user of 
the book to decide which citations to 
look up when he is searching for further 
material on a particular topic. Further, 
there is no author index and no subject 
index to topics such as oviposition, food 
behavior, light reactions, and the like. 
The material is clearly enough arranged 
under each species, but the user, to find 
this, must know which mosquito species 
are likely to have been studied from this 
point of view. The book thus presup- 
poses a considerable knowledge of mos- 
quitoes on the part of the user; for 
people with such background, it will be 
a great convenience. 

Marston Bates 
Department of Zoology, 
University of Michigan. 


Degradation of Vinyl Polymers. H. H. G. 
Jellinek. vol. III of Physical Chemis- 
try, A series of monographs. Eric Hut- 
chinson, Ed. Academic Press, New 


York, 1955. 329 pp. Illus. $8.50. 


Synthetic polymers are extremely im- 
portant to our modern civilization. This 
is evident when we consider the enormous 
amounts used as plastics, rubbers, and 
textiles, Unfortunately, their chief disad- 
vantage is often a susceptibility to chem- 
ical changes in relatively short periods of 
time owing to heat, light, and oxygen or 
other chemicals in the air, which render 
them less and less useful. Considering 
the greatly increased production of these 
materials and our increasing dependence 
on them, it is apparent that investigations 
of the type reviewed in this book are of 
great value in promoting more intelligent 
and efficient utilization of such materials. 

Numerous chapters on this subject 
have appeared in other books on poly- 
mers and related subjects during the per- 
iod of the last 20 years. However, this 
book comes at a time when the number 
of studies on the decomposition of poly- 
mers by a variety of means—thermal, 
light, atomic radiation, ultrasonics, and 
chemical—is increasing at an accelerated 
pace. 

‘This book attempts not only to review 
the formal kinetic theories of degradation 
but also to discuss possible actual mecha- 
nisms. Although it is quite free of trivial 
errors, it reveals apparent discrepancies 
and inconsistencies upon close inspection. 
The formal kinetics are fairly well pre- 
sented, but the viewpoints subsequently 
expressed, such as the frequent implica- 


tion that a rate of volatilization depend- 
ing linearly on the mass of polymer (so- 
called “first order”) proves chain end 
initiation, are often not tenable. In the 
appendix the afore-mentioned behavior 
suddenly means independence of rate of 
volatilization—that is, monomer forma- 
tion—of chain length. An additional 
conclusion that the degradation of poly- 
styrene initiates at chain ends is also on 
a highly tenuous basis in my opinion. It 
is felt that in view of possible variations 
owing to different methods of polymer 
preparation, all conclusions on decompo- 
sition mechanisms should have beea ex- 
tensively qualified. Although this con- 
sideration is mentioned, relatively briefly, 
it appears to have been forgotten in many 
cases, 
The author, in general, makes many 
positive statements without qualification, 
ignoring in the process possible alterna- 
tive mechanisms. In this respect, the 
book is somewhat superficial. For the 
worker new to the field it should provide 
an excellent starting point, the coverage 
of the literature being as complete as 
could reasonably be expected. 
Leo A. 
Polymer Structure Section, 
National Bureau of Standards 


Advances in Food Research. vol. V. 
E. M. Mrak and G. F. Stewart, Eds. 
Academic Press, New York, 1954. x + 
538 pp. Illus. $11.50. 


Like the preceding volumes in this se- 
ries, volume V gives a masterful cover- 
age of certain scientific and technologic 
aspects of foods. There are seven articles 
dealing with various fundamental and 
applied problems. These include the 
oxidative changes in fats and heme pig- 
ments that lead to rancidity and discol- 
oration in meat, chemistry of the sugar- 
sulfite reaction and the use of sulfur 
dioxide in the preservation of fruit and 
vegetable products, flavonoids, color 
measurements, organic constituents of 
wines, and concepts in statistics and 
methods of calculation in food research. 
Each article is well organized and sys- 
tematically presented, with a compre- 
hensive bibliography that includes the 
titles. The article on wines contains ap- 
proximately 1000 references. 

Of the 11 authors, 10 are connected 
with academic institutions. One is an 
Englishman; the others live in the 
United States. Two of the writers belong 
to the editorial board of Advances in 
Food Research. All are specialists in the 
subjects for which they are responsible. 

The format of the book and the qual- 
ity of the writing are particularly good, 
but there are a few errors. Occasionally 
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there is lack of sufficient clarity and 
accuracy, as if the authors had referred 
to reports in the literature without veri- 
fying their sources or without thinking 
critically about some of the findings re- 
viewed. For example (p. 457), it is 
stated that one investigator has found 
that “grapes supply (on the average) 
only 3% of the daily nutritive require- 
ments (of vitamins, calcium, and iron) 
for adults.” In the context of the book 
this has no meaning. Also, it is stated 
in a few places that grapes and wines 
contain some vitamin A. It would have 
been more accurate to distinguish vita- 
min A from precursors of this vitamin. 

This volume adheres to the general 
objective of the series, which is “the 
coordination and integration of food re- 
search to promote an orderly and sys- 
tematic development of scientific know]l- 
edge in this important field.” The 
articles should be of interest and great 
value to a rather wide variety of per- 
sons with chemical training who are 
concerned with food research and tech- 
nology. 

Harry G. Day 

Department of Chemistry, 
Indiana University 


Connective Tissues. Transactions of the 
Fifth and Final Conference. Charles 
Ragan, Ed. Josiah Macy, Jr., Founda- 
tion, New York, 1955. 222 pp. Illus. + 
plate. $4.25. 


The fifth and final Josiah Macy, Jr., 
Foundation conference on connective 
tissue is presented in three excellent 
chapters: “The exchange of materials 
between blood vessels and lymph com- 
partments,” by Benjamin Zweifach; “In- 
terstitial water and connective tissues,” 
by Mario Gaudino; and “Hormonal ef- 
fects on connective tissues,” by Gustav 
Asboe-Hansen. 

There are actually four chapters in 
this volume, since a section devoted to 
introductory remarks consumes 24 in- 
teresting pages of repartee. In this sec- 
tion the participants discuss their current 
avenues of research and the ideas behind 
them. 

This conference is presented in the 
usual verbatim form of the preceding 
volumes. It differs, however, in that the 
questions asked of the speaker, and the 
facts inserted by the participants are 
much more pertinent and informative 
than in some of the other conferences. 

The factual and speculative material 
presented is so diversified and yet so rele- 
vant to the problems being discussed that 
I find it next to impossible to amplify 
upon or summarize the data given. The 
lists of references after each chapter are 
quite adequate. An index to subjects 
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covered in all five conferences is in- 
cluded in this volume. 

In contrast to the report of the Fourth 
Conference on Connective Tissues, this 
volume is a definite contribution to the 
general field of connective tissues. 

Joun A. Arcapi 
The James Buchanan Brady Urological 
Institute, Johns Hopkins Hospital 


New Books 


Trees and Shrubs of the Upper Mid- 
west. Carl Otto Rosendahl. Univ. of Min- 
nesota Press, Minneapolis, rev. ed. 2, 1955. 
411 pp. $6. 

Essentials of Biological and Medical 
Physics. Ralph W. Stacy, David T. Wil- 
liams, Ralph E. Worden, and Rex O. Mc- 
Morris. McGraw-Hill, New York—London, 
1955. 586 pp. $8.50. 

Highway to the North. Frank Illing- 
worth. Philosophical Library, New York, 
1955. 293 pp. $7.50. 

Laboratory Studies in Biology: Observa- 
tions and Their Iniplications. Chester 
Lawson, Ralph Lewis, Mary Alice Burmes- 
ter, and Garrett Hardin. Freeman, San 
Francisco, 1955. 328 pp. $3.50. 

Everything and the Kitchen Sink. How 
the first century of industry created our 
first century of good living. Farrar, Straus 
& Cudahy, New York, 1955. 160 pp. $4. 

Horticultural Science. A reading and 
laboratory manual. Gordon T. Nightin- 
gale. Horticultural Publications, Rutgers 
Univ., New Brunswick, N.J., 1955. 111 pp. 

Dielectric Behavior and Structure. Die- 
lectric constant and loss, dipole moment 
and molecular structure. Charles Phelps 
Smyth. McGraw-Hill, New York—London, 
1955. 441 pp. $9. 

The Pharmacological Basis of Thera- 
peutics. Louis S. Goodman and Alfred 
Gilman. Macmillan, New York, ed. 2, 
1955. 1831 pp. $17.50. 

Chemical Properties of Organic Com- 
pounds. An introduction. Elliot N. Mar- 
vell and Albert V. Logan. Wiley, New 
York; Chapman & Hall, London, 1955. 
326 pp. $4.75. 

Hydraulic Operation and Control of 
Machines. Ian McNeil. Ronald, New 
York, 1955. 324 pp. $7.50. 

Technical Supplement to the Bomb Sur- 
vival and You. Fred N. Severud and Kurt 
Bernhard. Reinhold, New York, 1955. 45 
pp. $2.50. 

The Interpretation of Dreams. Sigmund 
Freud. Trans. by James Strachey. Basic 
Books, New York, 1955. 692 pp. $7.50. 

Scientific Method in Psychology. Clar- 
ence W. Brown and Edwin E. Ghiselli. 
McGraw-Hill, New York-London, 1955. 
368 pp. $6. 

Alcoholics Anonymous. The story of 
how many thousands of men and women 
have recovered from alcoholism. Alcohol- 
ics Anonymous, New York, ed. 2, 1955. 
575 pp. $4.50. 

A Statistical Study of Livestock Pro- 
duction and Marketing. Cowles Monogr. 
No. 15. Clifford Hildreth and F. G. Jar- 
rett. Wiley, New York; Chapman & Hall, 
London, 1955. 156 pp. $4.50. 


Miscellaneous Publications 


Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 

Training Highway-Department Person- 
nel. Highway Research Bd. Bull. 103. 
Natl. Acad. of Sciences—Natl. Research 
Council, Washington, 1955. 16 pp. $0.45. 

Irrigation of Cotton in Arkansas. Bull. 
552. D. A. Brown, R. H. Benedict, and 
B. B. Bryan. Agr. Expt. Sta., Univ. of 
Arkansas, Fayetteville, 1955. 40 pp. 

National Sanitation Foundation. Ten 
year report, 1945-54. School of Public 
Health, Univ. of Michigan, Ann Arbor, 
1955. 96 pp. 

Hydrocarbon Losses from the Petro- 
leum Industry in Los Angeles County. 
Rpt. No. 5. Air Pollution Foundation, Los 
Angeles, 1955. 22 pp. $1.50. 

Asia Is Our Business. Studies in busi- 
ness and economics, vol. 9, No. 1. Bur. 
of Business & Economic Research, Univ. 
of Maryland, College Park, 1955. 15 pp. 

Amphipoda Collected at the Arctic 
Laboratory, Office of Naval Research, 
Point Barrow, Alaska. G. E. MacGintie. 
Smithsonian Misc. Coll., vol. 128, No. 1. 
Clarence R. Shoemaker. 78 pp. Sixty- 
Year Weather Forecasts. No. 3. C. G. 
Abbot. 22 pp. Periodic Solar Variation. 
No. 4. C. G. Abbot. 20 pp. Smithsonian 
Institution, Washington, 1955. 

Allergy and Anaphylaxis. Keizo Naka- 
mura. Nippon Medical School, Tokyo, 
Japan, 1954. 114 pp. 

Unified Symbolism for World Under- 
standing in Science, Including Bliss Sym- 
bols (Semantography) and Logic, Cyber- 
netics and Semantics. Oliver L. Reiser. 
Semantography, Sydney, Australia, 1955. 
52 pp. 

Comparative Cost Studies of School 
Buildings. vol. XLVIII, No. 7. Clinton 
H. Cowgill. Virginia Polytechnic Inst., 
Eng. Expt. Sta., Blacksburg, Va., 1955. 
42 pp. 

Credit Courses by Television. American 
Council on Education, Washington 6, 
1955. 50 pp. $1. 

Investigations on Genetic Aspects of 
Carcinoma of the Stomach and Breast. 
Publ. in Public Health, vol. 2, No. 4. 
Charles M. Woolf. 85 pp. $1. A System- 
atic Study of the Genus Aphytis Howard 
(Hymenoptera, Aphelinidae) with Des- 
criptions of New Species. Publ. in Ento- 
mology, vol. 10, No. 4. Harold Compere. 
49 pp. $0.75. Morphology and Biology of 
Sturmia harrisinae Coquillett (Diptera), 
a Parasite of the Western Grape Leaf 
Skeletonizer. Publ. in Entomology, vol. 
10, No. 5. Owen J. Smith, Paul H. Dunn, 
and John H. Rosenberger. Univ. of Cali- 
fornia Press, Berkeley, 1955. 

Insects of Micronesia Bibliography. 
vol. 2. Teiso Esaki, E. H. Bryan, and J. L. 
Gressitt. Bernice P. Bishop Museum, 
Honolulu, 1955. 68 pp... 

Government in Economic Life. 35th 
annual report. Solomon Fabricant. Natl. 
Bur. of Economic Research, Inc., New 
York, 1955. 78 pp. 

Proceedings of the Third Medical Con- 
ference of Muscular Dystrophy Associa- 
tions of America, Inc. The Associations, 
New York, 1954. 324 pp. 
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Scientific Meetings 


Hotel Headquarters and Housing, 
Atlanta Meeting 


The preliminary announcement of the 
second Atlanta meeting, 26—31 Dec., of 
the American Association for the Ad- 
vancement of Science [Science 121, 751 
(1955); The Scientific Monthly 80, 51 
(1955) |, although it named the Dinkler 
Plaza as AAAS headquarters hotel, was 
principally concerned with the programs 
of the 1955 meeting—as planned by 17 
AAAS sections and some 38 participating 
societies and organizations. Approxi- 
mately 25 additional societies and or- 
ganizations will participate as official co- 
sponsors of appropriate programs. 

As in previous years, the focus of the 
Association’s annual meeting will be a 
large convention hall, the Atlanta Muni- 
cipal Auditorium. This well-designed 

‘ building will be the site of the AAAS 
Registration-Information Center, the 
Visible Directory of Registrants, the 
AAAS Office, the Science Theatre, the 
Annual Exposition of Science and Indus- 
try, the Biologists’ Smoker, and many of 
the principal sessions. 

In the interest of a compact, unified 
meeting, most of the general events and 
the programs of the sections will be held 
at the auditorium or immediately across 
the street in the buildings of the Atlanta 
Division of the University of Georgia. 
The sessions of the participating socie- 
ties, as far as possible, will be held in the 
downtown hotels, all of which are within 
a few blocks of the auditorium. The 
hotels of the Atlanta Biltmore-Georgia 
Tech area, 14% miles to the north, are 
linked to the downtown hotels by the 
trackless trolleys that run along Peach- 
tree Street; it is also planned to operate 
AAAS-chartered buses between the hotels 
and the auditorium, sand to and from 
Atlanta University on the evening of the 
AAAS presidential addtess and recep- 
tion there. 

The technical or program sessions and 
the special sessions or evening lectures 
are open to all interested persons. Al- 
though registration for these is not man- 
datory, it is expected that all who attend 
will wish to pay the AAAS registration 
fee of $2.50 (unchanged in recent years ) 
and be a part of the meeting in all re- 
spects. Each registrant receives a Con- 
vention Badge, the book-size General 
Program-Directory, convention litera- 
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ture, and listing in the Visible Directory 
of Registrants. Also as usual, the exhibits, 
AAAS Science Theatre, the Biologists’ 
Smoker, and the presidential reception 
are open to all registrants. 

A variety of dormitory units, rooms, 
and suites are available at Atlanta Uni- 
versity; a limited number of dormitory 
units are available at the Georgia Insti- 
tute of Technology, two men in a room 
at $2.50 each per night. Applications for 
dormitory accommodations should be 
sent directly to the academic institution’s 
Housing Office. 

Because of existing local laws, separate 
hotel and motel accommodations are 
named for Negro members and visitors. 
These are the Royal Hotel and Savoy 
Hotel, both on Auburn Avenue a few 
blocks from the Municipal Auditorium, 
and the University Motel, which is near 
Atlanta University. 

Beginning with this issue, the advertis- 
ing section of Science will carry, at fre- 
quent intervals, page announcements of 
all housing facilities and their current 
rate schedules, together with a coupon, 
which should be filled out and sent not 
to a hotel directly but to the AAAS 
Housing Bureau in Atlanta. 

All applications will be filled in the 
order of their receipt. Those who apply 
early are assured of the hotel of their 
first choice, if the stated desired and 
maximum rates are within the printed 
rate schedules. In Atlanta there is an 
adequate supply of rooms at a wide range 
of rates. It would be well to consider, 
however, that, as in any city, the supply 
of single rooms at minimum rates is rela- 
tively limited and higher priced singles 
and double rooms for single occupancy 
are more plentiful. Thus, it is suggested 
that both maximum rate and preferred 
rate be stated on your coupon. Expenses 
can always be reduced if rooms or suites 
are shared by two or more persons. 

A person’s preference may be the hotel 
named as the headquarters of his section 
or society, but, in each of the two zones, 
the hotels are conveniently close to one 
another. It is helpful to name at least a 
second choice of hotel. The headquarters 
of the 17 sections and participating socie- 
ties follow (the societies are grouped in 
the same sequence as the letters of the 
sections ). 

Downtown Zone 
Dirikler Plaza (600 rooms), 98 For- 


syth St., NW: AAAS; Press; AAAS Sec- 
tions F, I, Q; American Society of Para- 
sitologists, Herpetologists League, Society 
of Systematic Zoology; American Society 
of Naturalists, Association of Southeast- 
ern Biologists, Ecological Society of 
America, National Association of Biol- 
ogy Teachers, Society of General Physi- 
ologists; Society for Research in Child 
Development; AAAS Cooperative Com- 
mittee on the Teaching of Science and 
Mathematics, American Educational 
Research Association, Central Associa- 
tion of Science and Mathematics Teach- 
ers, International Council for Excep- 
tional Children, National Association for 
Research in Science Teaching, National 
Science Teachers Association; Academy 
Conference, American Nature Study So- 
ciety, Conference on Scientific Editorial 
Problems, National Association of Sci- 
ence Writers, Scientific Research Society 
of America, Society of the Sigma Xi, 
United Chapters of Phi Beta Kappa 

Henry Grady (550 rooms), 210 Peach- 
tree St., NW: AAAS Sections C, N, Np; 
Alpha Chi Sigma, American Association 
of Clinical Chemists; American Chemi- 
cal Society, Georgia Chapter; Alpha Ep- 
silon Delta, American Academy of Fo- 
rensic Sciences, American Association of 
Hospital Consultants, American Physio- 
logical Society, American Psychiatric 
Association; American Association of 
Colleges of Pharmacy, American Col- 
lege of Apothecaries, American Pharma- 
ceutical Association, Scientific Section, 
and American Society of Hospital Phar- 
macists 

Peachtree on Peachtree (200 rooms), 
176 Peachtree St.. NW: AAAS Section 
E; Association of American Geographers, 
Geological Society of America, National 
Geographic Society 

Piedmont (450 rooms), 108 Peachtree 
St., NW: Georgia Minerals Society; Na- 
tional Speleological Society 

Georgia (300 rooms), 114 Luckie St., 
NW: AAAS Section Nd; American Col- 
lege of Dentists, American Dental Asso- 
ciation, International Association for 
Dental Research, American Division 

Atlantan (300 rooms), 111 Luckie St., 
NW 

Hainpton (125 rooms), 35 Houston 
St., NE 

Imperial (150 rooms), 355 Peachtree 
St., NE 

Jefferson (125 rooms), 87 Pryor St., 
SW 

Hotels for Negroes 

Royal, 214 Auburn Ave., NE 

Savoy, 239 Auburn Ave., NE 

University Motel, 55 Northside Drive, 
NW 

Georgia Tech Zone 

Atlanta Biltmore (600 rooms), 817 
W. Peachtree St.,. NE: AAAS Sections 
A, B, D, G, M, O; American Meteoro- 
logical Society, Oak Ridge Institute of 
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Nuclear Studies, Sigma Pi Sigma; 
American Phytopathological Society, 
APS, Southern Division, American So- 
ciety of Plant Physiologists, Southern 
Section, Botanical Society of America, 
Southeastern Section; Conference on 
Scientific Manpower, Engineering Man- 
power Commission, Scientific Man- 
power Commission; visiting members, 
Association of Southern Agricultural 
Workers; American Geophysical Union, 
International Geophysical Year 

Georgian Terrace (300 rooms), 659 
Peachtree St., NE: AAAS Sections K, 
L, P; National Academy of Economics 
and Political Science, Society for the 
Advancement of Criminology; Philoso- 
phy of Science Association, Society for 
the Advancement of General Systems 
Theory, Southern Society for Philoso- 
phy and Psychology 

Cox-Carlton (150 rooms), 683 Peach- 
tree St., NE 

Peachtree Manor (125 rooms), 826 
Peachtree St., NE 

Advance registration and advance 
copies of the General Program-Directory. 
As in past years, those who plan to at- 
tend the meeting may register in advance 
and receive both a Convention Badge 
and a copy of the General Program- 
Directory, by first-class mail, early in 
December. The registration fee of $2.50 
includes postage. Those who cannot at- 
tend the meeting but would like an ad- 
vance copy of the General Program- 
Directory may also obtain it by first-class 
mail early in December at cost—$1.50. 
A coupon covering both alternatives will 
be found on another page in the adver- 
tising section of this issue. The appro- 
priate square should be checked. 

Sectional sessions for contributed 
papers. Ten sections of the Association 
will arrange sessions for contributed 
papers at the Atlanta meeting. The 
secretaries to whom titles and brief ab- 
stracts should be sent, not later than 30 
Sept. 1955, follow. 

C—Chemistry: Dr. Ed. F. Degering, 
26 Robinhood Road, Natick, Mass. 

D—Astronomy: Dr. Frank K. Ed- 
mondson, Goethe Link Observatory, 
Indiana University, Bloomington, Ind. 

E—Geology and Geography: Dr. Rob- 
ert L, Nichols, Department of Geology, 
Tufts College, Medford, Mass. 

F—-Zoological Sciences (if outside the 
scope of the American Society of Para- 
sitologists and the Society of Systematic 
Zoology, which are meeting with the 
AAAS): Dr. Harold H. Plough, De- 
partment of Biology, Amherst College, 
Amherst, Mass. 

G—Botanical Sciences (if outside the 
scope of the American Phytopathologi- 
cal Society, which is meeting with the 
AAAS): Dr, Barry Commoner, Henry 
Shaw School of Botany, Washington 
University, St. Louis, Mo. 
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I—Psychology: Dr. William D. Neff, 
Department of Psychology, University of 
Chicago, Chicago, 

L—History and Philosophy of Science: 
Dr. Jane M. Oppenheimer, Department 
of Biology, Bryn Mawr College, Bryn 
Mawr, Pa. 

Nd—Dentistry: Dr. Russell W. Bunt- 
ing, School of Dentistry, University of 
Michigan, Ann Arbor 

Np—Pharmacy: Dr. John E. Chris- 
tian, School of Pharmacy, Purdue Uni- 
versity, Lafayette, Ind. 

Q—Education: Dr. Dean A. Worces- 
ter, University of Nebraska, Lincoln 

Raymonp L, Taytor 
AAAS, Washington, D.C. 


®The 2nd Plant Diseases Conference, 
convened by the Commonwealth Scien- 
tific and Industrial Research Organiza- 
tion at the request of the Australian Agri- 
cultural Council, met 27 June-1 July at 
Hawkesbury Agricultural College, Rich- 
mond, New South Wales. Sixty delegates 
were present from the Departments of 
Agriculture of all States, C.S.1.R.O., sev- 
eral commonwealth departments, the fac- 
ulties of agriculture of Australian univer- 
sities, and commercial organizations in- 
terested in the development and market- 
ing of fungicides and plant protectants. 

In officially opening the conference, R. 
J. Noble, undersecretary and director of 
the New South Wales Department of 
Agriculture, remarked on the great ad- 
vances that had been made in the study 
of plant diseases and the great savings in 
crop production that resulted. 
Among the many problems discussed at 
the conference was that of diseases of pas- 
ture plants. These plants are of great im- 
portance in the Australian economy, and 
their diseases had previously received 
relatively meager study. 


®@ The American Heart Association urges 
early registration for those planning to 
attend all or part of the sessions at its an- 
nual meeting in New Orleans, 22—28 Oct. 
Registration forms are available from the 


AHA, 44 E. 23 St., New York 10. 
Society Elections 


® American Society for Testing Mate- 
rials: pres., Claire H. Fellows, Detroit 
Edison Co.; v. pres., R. T. Kropf, Belding 
Heminway Co., New York. 


® American Society of Limnology and 
Oceanography, Pacific Section: pres., 
John C. Marr, South Pacific Fisheries 
Investigation, P.O. Box 271, La Jolla, 
Calif.; v. pres., K. O. Emery, University 
of Southern California; sec.-treas., M. 
Rattray, Jr., University of Washington. 
Marr and Rattray are representatives to 
the AAAS council. 


®American Association of Clinical 
Chemists: pres., Otto Schales, Alton 
Ochsner Medical Foundation, New Or- 
leans 15, La.; v. pres., Robert M. Hill, 
University of Colorado; sec., Max M. 
Friedman, Lebanon Hospital, New York 
57; treas., Louis B. Dotti, St. Luke’s 
Hospital, New York 25. 


"American Association of Neuropatholo- 
gists: pres., Webb Haymaker; v. pres., 
Ben Lichtenstein; sec.-treas., Leon Roizin, 
New York, N.Y. 


® AAAS, Southeast Branch, Alaska Divi- 
sion: pres., Amos J. Alter, Division of 
Sanitation and Engineering, Alaska De- 
partment of Health; v. pres.. Donald Bur- 
rus, Alaska Native Arts and Crafts Clear- 
ing House; sec.-treas., Rosemary A. Allen, 
Alaska Historical Library and Museum, 
Juneau. 


®American Neurological Association: 
pres., J. M. Nielsen, Los Angeles, Calif.; 
pres.-elect, H. Houston Merritt, Neuro- 
logical Institute, New York; Ist v. 
pres., James W. Kernohan; 2nd v. pres., 
Robert B. Aird; sec.-treas., Charles Rupp, 
Philadelphia, Pa.; asst. sec., William F. 
Caveness. 


Forthcoming Events 
August 


20-31. American Physical Soc., Mexico 
City, Mexico. (K. K. Darrow, Columbia 
Univ., New York 27.) 

22-23. Electronics and Automatic Pro- 
duction Symposium, San Francisco, Calif. 
(W. D. McGuigan, Stanford Research 
Inst., Palo Alto, Calif.) 

22-9. Wool Textile Research Conf., 
Sydney, Australia. (F. G. Nicholls, Com- 
monwealth Scientific and Industrial Re- 
search Organization, 314 Albert St., East 
Melbourne, Australia. ) 

29-2. Infrared Spectroscopy Inst., 6th 
annual Nashville, Tenn. (N. Fuson, ISI, 
Fisk Univ., Nashville 8.) 

29-3. Mathematical Assoc. of America, 
Ann Arbor, Mich. (H. M. Gehman, Univ. 
of Buffalo, Buffalo 14, N.Y.) 

29-5. International Astronomical 
Union, Dublin, Ireland. (P. T. Oosterhoff, 
IAU, Leiden Observatory, Leiden, Neth- 
erlands. ) 

29-6. International Horticultural Cong., 
14th, The Hague, Netherlands. (G. de 
Bakker, International Comm. for Horti- 
culture, Bezuidenhoutseweg 30, The 
Hague. ) 

30-31. Soc. for Industrial and Applied 
Mathematics, 2nd general, Ann Arbor, 
Mich. (G. W. Preston; Research Div., 
Philco Corp., Philadelphia 34, Pa.) 

30-2. American Mathematical Soc., 
60th summer, Ann Arbor, Mich. (AMS, 
80 Waterman St., Providence 6, R.1.) 

30-2. Biological Photographic Assoc., 
25th annual, Milwaukee, Wis. (L. C. 
Massopust, Sr., Marquette Univ. School 
of Medicine, Milwaukee 3.) 
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istry students .. . 


importance. 


906 pages 


GENERAL CHEMISTRY 


By W. NORTON JONES, JR. 
McMURRY COLLEGE 


A complete integrated, up-to-date new text for first-year chem- 


Since the facts of chemistry are best presented in the light of 
theory, Professor Jones covers the bulk of theoretical material 
in the first part of the book. Here the chemical behavior of 
each element or family is discussed in the light of electronic 
configuration and periodic relationships. 


Atomic structure, the periodic chart, and elements of the third 
family are presented next, serving to point up the industrial 
value and practical aspects of chemistry. Then, departing from 
the standard textbook treatment, the author introduces the 
subject of organic chemistry early, thereby emphasizing its 


Plentiful exercise material—questions, problems, and equa- 
tions—numerous illustrations, and other valuable aids to 
teaching and learning are included. 


MCGRAW-HILL BOOK ¢ 
(330 WEST 42ND STREET 


McGRAW-HILL BOOKS 


OTHER IMPORTANT 


$6.50 


LAIDLER 

INTRODUCTION TO THE 
CHEMISTRY OF ENZYMES 
208 pages, $5.00 


SMYTH 

DIELECTRIC BEHAVIOR AND 
STRUCTURE 

438 pages, $9.00 

HATCH 

ORGANIC CHEMISTRY 

320 pages, $4.50 

LABORATORY EXPERIMENTS 


IN ORGANIC CHEMISTRY 
In press 


FOULK, MOYER, and MacNEVIN 
QUANTITATIVE CHEMICAL 
ANALYSIS 
465 pages, $5.50 


OMPANY, INCo 
NEW YORK 36, N. Y. 


SEND FOR 
COPIES ON 
APPROVAL 


31-1. Conf. on Low Temperature 
Physics, Paris, France. (L. Weil, Institut 
Fourier, Place du Doyen Gosse, Grenoble, 
Isére, France.) 

31-2. American Sociological Soc., 
Washington, D.C. (W. J. Warner, ASS, 
New York Univ., Washington Sq., New 
York 3.) 

31-3. United Chapters of Phi Beta 
Kappa, 24th triennial, Minneapolis, 
Minn. (C. Billman, 1811 Q St., NW, 
Washington 9.) 

31-6. International Assoc. for Hydrau- 
lic Research, 6th plenary, The Hague, 
Netherlands. (L. G. Straub, St. Anthony 
Falls Hydraulic Lab., Minneapolis 14, 
Minn.) 

31-7. British Assoc. for the Advance- 
ment of Science, annual, Bristol, Eng. 
(BAAS, Burlington House, London, W.1.) 

31-8. International Cong. of Refrigera- 
tion, Paris, France., (L. Weil, Institut 
Fourier, Place du Doyen Gosse, Grenoble, 
Isére, France.) 


September 


1. Assoc. for Symbolic Logic, Ann 
Arbor, Mich. (J. Barlaz, Rutgers Univ., 
New Brunswick, N.J.) 

2-7. American Psychological Assoc., San 
Francisco, Calif. (F. H. Sanford, APA, 
1333 16 St., NW, Washington 6.) 

2-7. Psychometric Soc., San Francisco, 
Calif. (J. B. Carroll, Harvard Univ., 13 
Kirkland St., Cambridge: 38, Mass. ) 

2-9. International Cong. of Anthropo- 
logical and Ethnological Sciences, 5th, 
Philadelphia, Pa. (A. Kidder, Univ. of 
Pennsylvania, Philadelphia 4.) 


22 JULY 1955 


3-7. International Council of Women 
Psychologists, San Francisco, Calif. (M. 
G. Reiman, Milwaukee County Guidance 
Clinic, Milwaukee 3, Wis.) 

4-7. International Cong. of Vitamin E, 
3rd, Venice, Italy. (K. E. Mason, Dept. 
of Anatomy, Univ. of Rochester School 
of Medicine and Dentistry, 260 Crittenden 
Blvd., Rochester 20, N.Y.) 

4-11. International Cong. of Historical 
Sciences, 10th, Rome, Italy. (F. Chabod, 
X* Congres International des Sciences 
Historiques, Université, Rome.) 

5-8. American Soc. for Pharmacology 
and Experimental Therapeutics, Iowa City, 
Iowa. (C. C. Pfeiffer, Dept. of Pharma- 
cology, Emory Univ., Emory University, 
Ga.) 

5-9. American Inst. of Biological Sci- 
ences, Michigan State Univ., East Lans- 
ing, Mich. (H. T. Cox, AIBS, 2000 P St., 
NW, Washington 6. ) 


The following 24 societies will hold 
their meetings along with the AIBS dur- 
ing the same week at East Lansing, Mich. 

American Bryological Soc. (L. J. Gier, 
Dept. of Biology, Wm. Jewell College, 
Liberty, Mo.) 

American Fern Soc. (M. E. Faust, 501 
University Pl., Syracuse 10, N.Y.) 

American Microscopical Soc. (C. J. D. 
Brown, Dept. of Zoology and Entomology, 
Montana State College, Bozeman. ) 

American Soc. for Horticultural Sci- 
ence. (F. S. Howlett, Ohio Agr. Exptl. 
Sta., Wooster. ) 

American Soc. of Human Genetics. (D. 
C. Rife, Ohio State Univ., Columbus. ) 


American Soc. of Limnology and 
Oceanography. (B. H. Ketchum, Woods 
Hole Oceanographic Inst., Woods Hole, 
Mass. ) 

American Soc. of Naturalists. (W. P. 
Spencer, Dept. of Genetics, Univ. of 
Texas, Austin 12. 

American Soc. of Plant Physiologists. 
(J. F. Stanfield, Dept. of Botany, Miami 
Univ., Oxford, Ohio. ) 

American Soc. of Plant Taxonomists. 
(R. C. Rollins, Gray Herbarium, Harvard 
Univ., Cambridge 38, Mass.) 

American Soc. of Zoologists. (R. C. 
Kempton, Dept. of Zoology, Vassar Col- 
lege, Poughkeepsie, N.Y.) 

Beta Beta Beta. (B. R. Weimer, Beth- 
any College, Bethany, W.Va.) 

Biometric Soc. (C. I. Bliss, Box 1106, 
New Haven 4. Conn.) 

Botanical Soc. of America. (H. C. Bold, 
Dept. of Biology, Vanderbilt Univ., Nash- 
ville, Tenn. ) 

Ecological Soc. of Ameria. (J. F. Reed, 
Dept. of Botany, Univ. of Wyoming, 
Laramic. ) 

Genetics Soc. of America. (C. P. Oliver, 
Dept. of Zoology, Univ. of Texas, Austin. ) 

Mycological Soc. of America. (E. S. 
Beneke, Botany and Plant Pathology 
Dept., Michigan State Univ., East Lan- 
sing. ) 

National Assoc. of Biology Teachers. 
(P. V. Webster, Bryan City Schools, 
Bryan, Ohio.) 

Nature Conservancy. (G. B. Fell, 4200 
22 St., NE, Washington 18.) 


(Continued on page 169) 
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BALZERS Interference Filters 


for isolating narrow spectral bands 


4 


= 
«0 
30 
Hy 
Hi 
rT 20 


Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 my, Transm.: 45-50% 
Size: 2” x 2”. Other sizes on order. 


For 
Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 


also in reflectometry, light scattering measurements, 
microcolorimetry, refractometry, polarimetry, and in all 
other fields requiring monochromatic light in the visible 
and near-infrared range. 


Write for Bulletin +180 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


MULTIPLIER-PHOTOMETER 


_ For the exact measurement of light values as low as 


PHOTOVOLT 


Line-Operated Electronic 


Mod. 520-M 


1/10,000 microlumen .. . for absorption and flame 
photometry, colorimetry through microscopes, scin- 
tillation measurements, fluorescence trace analysis, 
etc. 


Write for Bulletin +360 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


W rite for 
descriptive manual 


LIPASE 
LIPOXIDASE 
XANTHINE OXIDASE 
ALCOHOL DEHYDROGENASE 
CARBONIC ANHYDRASE 
DESOXYRIBONUCLEIC ACID 
LACTIC ACID DEHYDROGENASE 
GLYCERALDEHYDE PHOSPHATE 
DEHYDROGENASE 


WORTHINGTON BIOCHEMICAL CORP. 
Freehold, New Jersey 


Reco 


RECTANGULAR JARS 


e SIZE 
10” x 12” x 24” 


e FOUR SOLVENT 
TROUGHS 


e STAINLESS STEEL 
RACK SUPPORT 


(Proven Superior to 
Friction Suspension ) 


PYREX GLASS 
SOLVENT TROUGHS, 
ANCHOR RODS, and 
ANTI-SYPHON RODS. 


cee eee eee ee 


Complete Assembly ‘Assemblies $49.50 
Jars Not Sold Through Dealers 


RESEARCH EQUIPMENT CORPORATION 


Manufacturers 


1135 Third Street Oakland, Calif. 
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(Continued from page 167) 


Phycological Soc. (P. C. Silva, Dept. 
of Botany, Univ. of Illinois, Urbana. ) 

Potato Assoc. of America. (R. W. 
Hougas, Dept. of Genetics, Univ. of Wis- 
consin, Madison 6.) 

Soc. for Industrial Microbiology. (C. L. 
Porter, Dept. of Biological Sciences, Pur- 
due Univ., West Lafayette, Ind.) 

Soc. of Protozoologists. (N. D. Levine, 
College of Veterinary Medicine, Univ. of 
Illinois, Urbana. ) 

Soc. for the Study of Evolution. (H. 
Lewis, Dept. of Botany, Univ. of Cali- 
fornia, Los Angeles 24.) 

Soc. of Systematic Zoologists, (R. E. 
Blackwelder, 3728 Second St. South, Ar- 
lington 4, Va.) 

5-9. Econometric Soc., Ann Arbor, 
Mich. (R. Ruggles, Box 1264, Yale Sta- 
tion, New Haven, Conn.) 

5-10. World Cong. of Anaesthesiolo- 
gists, Scheveningen, Netherlands. (W. A. 
Fentener van Vlissingen, WCA, Bilthoven, 
Netherlands. ) 

6-11. American Physiological Soc., Bos- 


ton, Mass. (M. O. Lee, APS, 9650 Wis- | 


consin Ave., Washington 14.) 


6-16. Chicago Inst. for Hospital Ad- | 
ministrators, 23rd, Chicago, Ill. (Ameri- | 


can College of Hospital Administrators, 
620 N. Michigan Ave., Chicago 11.) 


7-9. American Political Science Assoc., | 


Boulder, Colo. (E. M. Kirkpatrick, 1785 
Massachusetts Ave., NW, Washington 6.) 

7-9. American Soc. of Photogrammetry, 
' Los Angeles, Calif. (C. E. Palmer, 1000 
11 St., NW, Washington 1.) 

9-10. Soc. of General Physiologists, 
Woods Hole, Mass. (J. B. Buck, NIH, 
Bethesda 14, Md.) 

9-10. Symposium on Electrolumines- 
cence and Photoconduction in Inorganic 
Phosphors, Brooklyn, N.Y. (J. J. Dropkin, 
Polytechnic Inst. of Brooklyn, Brooklyn 
1.) 


9-12. Sigma Delta Epsilon, Minneapo- | 


lis, Minn. (Mary Gojdics, Barat College, 
Lake Forest, Ill.) 

10. International Conf. of Medical and 
Reference Librarians, Brussels, Belgium. 
(Miss C. de Looze, Oeuvre Nationale 
Belge de Defense contre la Tuberculose, 
56, rue de la Concorde, Bruxelles. ) 

10-11. Soc. for Social Responsibility in 
Science, annual, Swarthmore, Pa. (J. 
Engelberg, 4715 Baltimore Ave., Phila- 
delphia 43, Pa.) 

10-15. International Cong. on Cosmic 
Radiation, Mexico, D.F., Mexico. (H. A. 
Barton, IUPAP, 57 E. 55 St., New York 
22.) 

11-16. American Ghemical Soc., Min- 
neapolis, Minn. (A. H. Emery, 1155 16 
St., NW, Washington 6.) 

11-16. Laurentian Hormone Conf. 
AAAS, annual, Estes Park, Colo. (Com- 
mittee on Arrangements, 222 Maple Ave., 
Shrewsbury, Mass. ) 

11-18. International Cong. of Crimi- 
nology, London, Eng. (State Univ. of New 
York, College of Medicine at New York 
City, 469 Clarkson Ave., Brooklyn 3.) 

11-18. International Cong. of Librar- 
ianship and Documentation, Brussels, Bel- 
gium. (M. A. Baby, 8, rue de Haguenau, 
Strasbourg, France. ) 


(See issue of 15 July 


for more comprehensive listings.) 
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7A nuclear: chicago 
The ONE source for ALL your nuclear 
+d instrument and accessory needs 


— 


This radiation counting laboratory includes: A—Scaler, B—Automatic Sample 
Changer, C—Scintillation Well Counter, D—Count Rate Meter, E—Portable 
Survey Meter, all made by Nuclear-Chicago. 


Irs SOUND RESEARCH PRACTICE to be sure that the 
radiation measuring instruments and accessories you use 
are correctly coordinated to give you maximum efficiency 
and best laboratory performance. That’s why Nuclear- 
Chicago offers you a complete line of nuclear equipment — 
instruments matched for maximum versatility and acces- 
sories developed for perfect integration with them. 


New! Catalog P describes our complete line of radiation 4 
measuring instruments, radiochemicals and accessories. 2 
Write for your copy today. % 

237 WEST ERIE STREET 2 


CHICAGO 10, ILLINOIS 


-NUCLEAR-CHICAGO 
237 West Erie St., Chicago 10, Illinois 


Please send me Catalog P describing radiation measuring instruments, 
radiochemicals and accessories. 


Name 


Firm 
Address. 
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GET YOUR ADVANCE COPY 


of the General Program-Directory 
of the AAAS Atlanta Meeting 
by first class mail — early in December 


The General Program-Directory of the 122nd Meeting of the AAAS in Atlanta, Georgia, Dec. 
26-31, 1955, will be available to anyone, at cost, within the first week in December—whether he can 
attend the Meeting or not. You will want the General Program-Directory for your reference shelf. 


Program content Directory content 
1. The four-session symposium, “Atomic Energy and Agri- 1. AAAS officers, staff, committees for 1955. 
culture,” arranged by ORINS. 
2. The three-session program of the International Geo- 


2. Complete roll of AAAS presidents and their fields. 
physical Year. 3 
4 


. The more than 265 affiliated organizations. 
3. An AAAS-sponsored “Congress” on the shortage of young ya is 3h 
scientists and science teachers. . Historical sketch and organization of the Association; 
4, Programs of the 17 AAAS sections (symposia and con- the Constitution and Bylaws. 
tributed papers). 
5. Programs of the more than 60 participating societies. 
6. The Special Sessions: AAAS, Academy Conference, Con- 


5. Publications of the Association. 
6 
ference on Scientific Editorial Problems, National Geo- 7 
8 
9 


. AAAS Awards and Grants—including all past winners. 


. Membership figures by sections. 
graphic Society, Phi Beta Kappa, RESA, Sigma Xi. 7 7 

7. Details of the Municipal Auditorium—center of the Meet- . Section committees (Council members) in detail. 
ing—and hotels and campuses. 


8. Titles of the latest foreign and domestic scientific films 


to be shown in the AAAS Science Theatre. 10. Future Meetings of the AAAS through 1962. 
9. Exhibitors in the 1955 Annual Exposition of Science and ¥ se 
Industry and descriptions of their exhibits. 11. New and current activities of the AAAS. 


Advance Registration 
Advance registration has these decided advantages: 1) You avoid delay at the Registration Center upon arrival; 2) You 


receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you particularly wish 
to attend; 3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY — 


la. © Enclosed is $2.50 for my advance Registration Fee which brings me the Program-Directory, Convention Badge, and all 
privileges of the Meeting. 


Ib. ( Enclosed is $1.50 for only the Program-Directory. (It is understood that, if I should attend the Meeting later, the 
sa ——— is necessary for all privileges of the Mecting—will be secured for $1.00 more.) 

(Check one 


(Please print or typewrite) (Last) (First) 


(Initial) 
3. ACADEMIC, PROFESSIONAL, OR 
(For receipt of Program-Directory) 

(May be added later, after arrival) 

Please mail this Coupon and your check or money order for $2.50 or $1.50 to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1025 Connecticut Avenue, N.W., Washington 6, D. C, 
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APPLICATION FOR HOTEL RESERVATIONS 
122nd AAAS MEETING 
Atlanta, Ga., December 26-31, 1955 


The list of hotels and their rates and the reservation coupon below are for your convenience in making your 
hotel room reservation in Atlanta. Please send your application, not to any hotel directly, but to the AAAS 
Housing Bureau in Atlanta and thereby avoid delay and confusion. The experienced Housing Bureau will make 
assignments promptly; a confirmation will be sent you in two weeks or less. As in any city, single-hedded rooms 
may become searce; double rooms for single occupancy cost more; if possible, share a twin-bedded room 
with a colleague—and also save money. Mail your application now to secure your first choice of desired accom- 


modations. All requests for reservations must give a definite date and estimated hour of arrival, and also probable 
date of departure. 


HOTELS AND RATES PER DAY 
* Hotels starred have sessions in their public rooms. Most hotels will place comfortable rollaway beds in rooms or suites 
at 2.50 or 3.00 per night. For a list of headquarters of each participating society and section—and for information on 
dormitory accommodations at Atlanta University and Georgia Institute of Technology—please see Science, July 22, or 
The Scientific Monthly, August. 
Hotel* Single Double Bed Twin Bed Suite ~ 
Georgia Tech Zone 
Atlanta Biltmore* 6.00—10.00 8.00—14.00 10.00—14.00 15.00—50.00 
Cox-Carlton 4.00— 6.00 6.00— 8.00 6.00— 8.00 14.00—16.00 
Georgian Terrace 5.00— 8.00 8.50—11.00 8.50—12.00 12.00-22.00 
Peachtree Manor 5.00— 8.00 7.50— 9.50 8.50—12.00 15.00—28.00 
Downtown Zone 
Atlantan 4.00— 5.50 6.00— 8.50 8.50—10.50 17.00 
Dinkler Plaza* 6.00— 8.50 7.00—11.50 13.00-—15.00 12.00-35.00 
Georgia® 4.00— 7.00 6.00—- 9.00 7.00-10.00 15.00-20.00 
Hampton 2.50— 4.00 3.50— 5.00 5.00— 7.00 
Henry Grady* 5.50—12.00 9.00—12.00 9.50—12.00 16.00—25.90 
Imperial 4.00— 5.50 6.00- 6.50 6.50- 7.00 
Jefferson 3.00— 3.50 4.00— 5.00 4.50— 5.00 
Peachtree on Peachtree 5.00— 7.00 7.50-10.50 8.50—-10.59 10.00-18.00 
Piedmont 5.50— 8.00 7.50—10.00 10.00—14.00 20.00—25.00 
As required by local laws, the following are available for Negro members and _ visitors: 
Royal Hotel 4.00 5.00 
214 Auburn Ave., N.E. 
Savoy Hotel 2.50 3.50— 4.50 
239 Auburn Ave., N.E. 
University Motel 5.00 8.00 
55 Northside Drive, N.W. 
THIS IS YOUR HOTEL RESERVATION COUPON 
AAAS Housing Bureau 
Atlanta 3, Ga. 
Please reserve the following accommodations for the 22nd Meeting of the AAAS in Atlanta, Dec. 26-31, 1955: 
TYPE OF ACCOMMODATION DESIRED 
Single Room’ Desired Rate Maximum Rate 
Maximum Rate ............. Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


(These must be indicated—add approximate hour, a.m. or p.m.) 
(Individual requesting reservation) (Please print or type) 
eens 


(Street) * (City and Zone) (State) 
Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
22 JULY 1955 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 
foremost scientists in the leadin 
educational institutions, industria 
laboratories, and research foundations 
in the U S. and 76 foreign countries 
—at a very low cost. 


CLASSIFIED: 18¢ per word, minimum 
charge $3.60. Use of Box Number 
counts as 10 additional words. 


DISPLAY: Rates listed below — no 
charge for Box umber. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 
factory credit is established. 


Single insertion $19.50 per inch 
7 times in 1 year 17.50 per inch 


13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 


|| POSITIONS WANTED |) 


all biological sciences, Contract 
basis, full or part time. Box 204, SCIENCE. X 


(a) Anatomist, Ph.D.; full-time teaching since 
1931; past 6 years, associate professor, univer- 
sity medical school. (b) Bacteriologist; Ph.D. ; 

three years, research assistant, university de- 
partment of bacteriology virology. Medical 
Bureau (Burneice Larson, Director), Palmolive 


Building, Chicago. xX 
Bacteriologist, Ph.D.; since 1948 senior bac- 
teriologist and administrative assistant to re- 
search director; has been associated with the 


organic chemistry and pharmacology divisions in 
the research and development of new therapeu- 
tics and pharmaceuticals. Medical Bureau (Bur- 
neice Larson, Director), Palmolive Building. 
Chicago. X 


POSITIONS WANTED 


OPEN 


Biologist; Ph.D. 30. General and cellular 
physiology, endocrinology, embryology, inverte- 
brates, vertebrates, genetics, evolution, general 


biology, botany, and zoology. Teaching experi- 
ence. Desires teaching and/or research. Box 201, 
Sc 1E NCE. 


Ph. D. 


(Physiology) : 3 years reseorch experi- isolation, identification; 400-bed hospital; Mid- 
ence, isotopes, biochemistry ; ; age 29. Box 205, west. (d) Research Technician; biochemistry de- 
SCIENCE. partment; B.S.; to $4,200; East. (e) Biochem- 

en asin ist; Ph.D.; head new diagnostic clinic labora- 


Vertebrate Zoctagiet, Ph.D. eens ), special- tory service ; direct technicians ; research enzyme, 
izing in mammalian Anatomy and P hysiology, steroid Fert $8,000; Mideast. Woodward 
with college teaching experience, publications. Cc a ersonnel Bureau, 185 N, Wabash, 
Desires teaching and/or research position for ae Xx 


1 year or longer. Would 
N 


accept position outside 
U.S.A. Box 206, SCIENCE. 


hil ii cal medicine; research department; large com 
POSITIONS OPEN pany; day off weekly for teaching and clinical 
medicine; East; $12,000-$15,000. (b) Pharma- 
(a) Bacteriologist qualified to instruct medical cologist; full-time teaching; Midwest; $6,000- 
students; preferably Ph.D. trained in mycology $8,000. (c) Assistant professor, biochemistry ; 
or parasitology; state university; Midwest. (b) duties including teaching advanced course in nu- 
Pharmacist, preferably with M.S. but one with tritional biochemistry, directing graduate stu- 


B.S. and several years’ experience eligible and, dent research ; state university. (d) Clinical psy- 
also, pharmacist, trained in bacteriology; faculty chologist; industrial company, East. (e) Bio- 
appointments, state university college of phar- | chemist; new voluntary general hospital, 250 
macy; Midwest. (c) Parasitologist; medical | beds; duties include teaching; Midwest. S7-3 
school research department; Midwest. (d) Phar- | Medical Bureau (Burneice Larson, Director), 
macologist, Ph.D. or M.D., well grounded in Palmolive Building, Chicago. xX 


to head operating division of 
pharmaceutical company; new 
East. S7-4 Medical Bureau 
Director), Palmolive 


pharmacodynamics, 
pharmacology, 
research laboratory ; 
(Burneice Larson, 
ing, Chicago. 


piled manuscript. New York area preferred. 
— - Frederick Ungar Publishing Co., 105 East 24 
Street, New York 10. xX 


Biophysicist—Electrophysiologist, Ph.D. or equiv- 


alent. Experience with bioelectric potentials and Suliow to participate in new pulmonary project 
electronics desirable, For university research in pediatric patients. Opportunity for concurrent 
position. Academic rank and salary to $6,000 y pI 


according to training and experience. Box 177, 
SCIENCE, 7/29, 8/5, 12 
Biochemist, recent Ph.D., 
doing basic biochemical and immunological work 
in hypersensitivity. 


(a) Biochemist; M. 
ing; large general 


Microbiologist; M.S. 


in virology, 
logical cx ompounds, 
protective 
Bacteriologist ; 


(a) Two Board internists qualified iemmepaines 
or nutrition and three internists experienced clini- 


Editors, free-lance, 
nological dictionary 
all major fields. Fo 


study for 


University of Soutl 


sient satisfactory. Box 202, SCIEN 
join research team Physiologist. Ph.D. in shyclainny with interest 
in neurophysiology to serve as member of re- 
Good opportunity for in- search project team in evaluation of scientific 


experienc ed virus assays; assay bio- 


activities ; 
M.S. ; 


Ph.D. in 


S.; good methodology train- 
hospital ; city 200,000. (b) 
pre ferred ; specific interest 


materials for viricidal and 
pharmaceutical house. (c) 
duties include pathogen 


for German-English tech- 
in preparation, experts in 
r checking and editing com- 


department at 
if student is 


physiology 
1ern C alifornia, 


Biochemist, M.S., 2 years clinical 
Worked with paper chromatography 
active carbon. Clinical or research 
East. Box 203, SCIENCE 


experience. 
and radio- 
position in 

X 


teresting career. 
expected, Dr, 
search 


—The MARKET PLAGE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 

7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BOOKS AND Macazines 


Sets and runs, foreign 


WANTED TO PURCHASE ... ent 
PERIODICALS } ond. 
SCIENTIFI and BOOKS collections wanted 


WALTER j. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please on 


us lists and description of periodical 
at high market prices. Write Dept. A3S NER, 7 inc. 
Berton assachusett 
172 


WwW rite background fully, 
Feinberg, 
‘Northwestern 
Chicago. 


Laborat« ry, 
Medical School, 


| 


data for research and development division of 
pharmaceutical firm. Philadelphia location. Send 
complete record of education and experience. 
7/15, 22 


Allergy Re- 
University 


7/2 Box 189, SCIENCE. 


salary | 
| 


BOOKS AND MaGazines 


BACK NUMBER PERIODICALS — Bought ana Sold 


@ Tell us what you want?—What have you to offer? 


Abrahams Magesine Service DEPT. P, 56 E. 13th ST. 
tablished 1889 NEW YORK 3, N. Y. 


PROFESSIONAL SERVICES || 


LABORATORY SERVICES 


FOUNDATION) Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 


Mineral determinations including sodium and fluor- 


ine Proximate analyses Vitamin and amino 
acid assays ® Food chemistry and microbiology * 
Enzyme investigations 

Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P.O. BOX 2059-V MADISON |, WISCONSIN 


BOOK MANUSCRIPTS INVITED 


Write for Free Booklet SC telling how we can publish 

your book. All subjects considered. New authors welcome. 

VANTAGE PRESS, Inc. © 120 W. 31 St., New York 1 
In Calif.: 6253 Hollywood Blud., Hollywood 28 
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r the MARKET PLACE 


BOOKS + SERVICES + SUPPLIES - EQUIPMENT 


PROFESSIONAL SERVICES 


LaWall & Harrisson 


Div. S, 1921 Walnut St., Philadelphia 3, Pa. 


| SUPPLIES AND EQUIPMENT | 


HOLTZMAN RAT CO. 


. offering immediate delivery of rats, 


both sexes, in close age & weight groups. 


Rt. 4, Box 205 Madison 5, Wisc. 
Phone: Alpine 6-5573 


MERCURY _BISTILLING 


Identify 
EBERBACH & SON ANN ARBOR, MICH 


TRUESDAIL 


LABORATORIES, INC. Consultation 
Roger W. Truesdail, Ph.D., President Analyees 
C_E. P. Jeffreys, Ph.D., Technical Director Testing 


CHEMISTS - BACTERIOLOGISTS - ENGINEERS Charter 
Write for Brochure + 4101 North Figueroa Street Member 
Los Angeles 65, California + CApitol 4148 ACIL 


ALBINO RATS® te tendo 


the veterinarian 
HYPOPHYSECTOMIZED RATS to research” 
er the Sprague-Dawley 
and Wistar Strains 


HENRY L. D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 
Wilmington, Mass. 


= nicon MEDIUM 
the choice coverglass adhesive with 


saaline refractive index * hardens quickly 


Sample? .. . Of course, just write 


TECHNICON COMPANY, INC. 


cwauncerv ~ew vorn 


GERMAN CAMERAS and special equipment for micro- and technical gy 
or for the hobbyist. Import your own. Save retailers, importers profits. 
35%). Pay postman duty. Examples: — 

EXAKTA. The only completely versatile 35mm. camera. With: — 
Automatic diaph. Zeiss Tessar F2.8 $159. (duty $22.) 
Automatic diaph. Isco Westanar F2.8 $139. (duty $19.) 
Automatic diaph. Schneider Xenon F1.9 $195. (duty $26.) 
Automatic diaph. Zeiss Biotar F2.0 $199. (duty $26.) 

Similar prices all other famous makes. All new. Latest 1955 production in 
original factory packing. Parcelpost and insurance included. No other charges. 
Pre-payment through bank and inspection on arrival guarantees you complete 
satisfaction before we are paid. Experienced, (and objective) 

(please specify interests and requirements), and pricelists by return airmail. 
All transactions on money-back basis. WORLDPOST. TANGIER, MOROCCO. 


CONSISTENT RATS & MICE 


All animals antibiotic free 


BUDD MT. RODENT FARM 
CHESTER, N. J. 


Breeders of a recognized strain 
of Wistar rats and W. S. mice 


THE GME TRANSFERATOR MAKES 
ONE SPECTROPHOTOMETER 
DO THE WORK OF FOUR! 


write for details 


“EXPERT 
POLARIMETERS of any MAKE 


Complete Reconditioning 
Adjustment of Optical System 


O. C. RUDOLPH & SONS 


Manufacturers of Optical Research & Control Instruments 
P.O. BOX 446 CALDWELL, N. J. 


Phone CEdar 3-5318 


SPRAGUE - DAWLEY, INC. 
PIONEERS IN THE DEVELOPMENT OF THE STANDARD LABORATORY RAT. 


All shipments made from our new modern, quarantined colony. 


SPRAGUE-DAWLEY, INC. - P. O. BOX 2071 


Madison, Wisconsin 


22 JULY 1955 
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| SINCE J 870 
Food & Drug PROBLEMS 
PHARMACOLOGICAL - BACTERIOLOGICAL - CHEMICAL 
2 
induction distilled in gloss vacuum ¢ 
guaranteed to meet A.C.S. specs. Minimum ae 
10 pounds — slight loss in processing 
a 
al 4 
GME 
| 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


the MARKET PLAGE) 


SUPPLIES AND EQUIPMENT 


DRIED SNAKE VENOMS 


highest quality venoms from wild snakes milked only once 
ROSS ALLEN REPTILE INST., silver springs, florida 


=ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 
DAN ROLFSMEYER CO. @ Phone 6-6149 
Route 3, Syene Road, Madison, Wisconsin 


@ RARE 
TAINS COMMON 
Price list on Request 


STARKMAN Biological Laboratory © 461, Bloor St.. w- 


MULTI -BLOCK HEATER 


For digestions, extractions, any reaction 
requiring close temperature control 


TUBE BLOCK SHOWN 
ON HEATING BASE 


Interchangeable blocks, hot plate. liquid 
bath, and tube block, mountable on a single heating 
base, with constant temperature control £1°C. Range 
of temperature from ambient to 300°C. 


Heating Base 80.00 
Tube Block §§.00 
Liquid Both 87.60 
Hot Plate _ ee 


Combination offer only_\175.00 
SEND FOR FREE CATALOG 2/25A 


RESEARCH SPECIALTIES CO. 


1148 Walnut St. 


Berkeley 7, California 
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CHEMICALS 


© Guanidine Base 
@ Guanylurea Sulfate 
@ Gulonic Acid 

@ Gulose, d(+) 

@ Gymnenic Acid 

@ Hafnium Oxide 


e Gallium Nitrate 
@ Gallocyanin 
@ Gallophenine 


Gelsemine 
Hydrochloride 


Gentianose 

© Gentisic Aldehyde 

@ Germanochloroform 
a-Glucosethiourea 

@ Glucovanillin 

@ Glutaconic Acid @ Herzynine 

© Glutamylcysteine @ Hexadecanedicarboxylic 
@ Glutarimide Acid 

@ Glycolamide @ Hexahydroxystearic Acid 
@ Glycylglycyl-d-alanine © Hexamethonium 

@ Glycyl-I-proline Bromide 

@ Graphitic Acid @ Hexamethonium 

@ Guaiacol Cacodylate lodine 


@ Hemicellulase 
@ Hemicellulose 
@ Heptanediol-1,7 


Ask for our new 
complete catalogue 


Laboratories, 


17 West 60th St. New York 23, N.Y. 
Plaza 7-817] 


GARCEAU ELECTROENCEPHALOGRAPHS 


A.C. Operated No Batteries 
Inkless Writing Require no Shielding 
Shipped Ready to Run Prompt Delivery 


THE JUNIOR GARCEAU 
ELECTROENCEPHALOGRAPH 


A simplified inexpensive instrument for recording electrical 
potentials of the brain. Built-in interference eliminators 

mit use anywhere. Inkless records—no photography or im- 
development uired. Instantaneous localization with any 
2 of the 10 leads. Price $575.00 complete. 


All Garceau Electroencephalographs operate en- 

tirely from the 115 volts 50 or 60 cycle power lines. 

“ELECTRO-MEDICAL LABORATORY, INC. 
SOUTH WOODSTOCK 2, VERMONT 
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Rapid centrifugdl 
preparation 


with the Spinco Model L 


ULTRACENTRIFUGE 


FULLY-AUTOMATIC features make the Spinco 
Model L Preparative Ultracentrifuge operationally 
self-supervising. Simple speed- and time-controls 
are preset by operator and electronic unit brings 
rotor to speed, times run, and decelerates with 
smoothly operating automatic brake. 

Various sizes and types of interchangeable rotors 
mount in operating chamber with instantaneous 
coupling. Time between runs, using pre-loaded ro- 
tors, is less than a minute. Speed and vacuum are 
established almost simultaneously. Acceleration 
time for the 40,000-rpm rotor is only four minutes. 


SAFETY FEATURES include automatic overspeed 
cutout; interlocks to prevent running at high speeds 
without vacuum in chamber and prevent breaking 
vacuum or opening chamber while running at high 
speeds. Rotor chamber is encased in thick double 
steel guard, 


UNIT is SELF-CONTAINED, of worktable 
height, and requires only electric connection 
for installation. Spinco electric drive and gear- 
ing system are of types proved in more than 
100,000 hours of actual field operation. Self- 
balancing feature eliminates weighing of 
loaded tubes. Controllable refrigeration holds 
rotors and contents at any temperature down 
to -5 C. 

In operation, the Model L applies forces 
up to 144,000 times gravity on 162 ml of 
material at a maximum speed of 40,000 rpm. 
Individual rotor tubes have sealing caps—are 
available in plastic or metal. Rotors provide 
second vacuum seal in quickly-detachable 
cover with integral lifting device. Wide selec- 
tion of rotors is available with largest holding 
1700 ml~ 


Send for 
details 


BECKMAN INSTRUMENTS, INC. 


BELMONT 


CALIFORNIA 


WORLD-WIDE 
ACCEPTANCE 
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FAST, ACCURATE, EASY TO OPERATE-a laboratory workhorse that 
adds the element of instantaneous results to routine analysis, investigative 
and general spectrophotometric work. 

RAPID SCANNING FEATURE allows rapid analyses of transparent or 
opaque materials; gaseous, liquid or solid. Allows monitoring of flowing 
processes. Allows following of color changes and transient phenomena. 
How? The AO SPECTROPHOTOMETER traces 60 separate curves per 
second on the face of a cathode ray recording a “moving picture” of color 
changes taking place in a specimen over the entire visible spectrum (all 
wave lengths from 400 to 700 millimicrons). 


Ses 

‘ 


2.08 


Sample chamber accommodates transparent samples up to 100mm thick. 
An accessory reflection attachment enables the instrument to produce 
data from opaque surfaces as small as one inch square. 


Permanent records can be made with any of the standard 5” oscilloscope 
cameras. 


Dept. S3._ Please send catalog on 
AO’s Rapid Scanning Spectrophotometer. 
NAME 
ADDRESS 
city ZONE —— STATE 
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